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Abstract  
Contribution of Canal Side Plantation to Rural Development   
in Gezira State 
The broad objective of this study was to investigate the socioeconomic impact of canal 
side plantation on the sustainable livelihood of local communities in the study area.  Two 
types of data was collected for this research, namely primary and secondary data.  The 
secondary data was collected from the archive of the Forests National Corporation (FNC) 
and relevant studies, while the primary data was collected through different methods; 
interviews with 91 respondents, semi-structural interviews with government officials 
from the FNC and Irrigation Unit of Gezira Scheme, and observation and experience of 
the researcher.  Moreover, mensurational data was collected for the calculation of the 
volumes and stocking densities of trees in canal side plantation.  Gezira Scheme was 
selected as study area for this research where the intervention of canal side plantation is 
practice at a large scale. 
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The main findings of the research are; although all age groups are participating in the 
canal side plantation, the majority of them are old people with little representation of the 
youth.  This result confronts the sustainability of the intervention in the study area.  The 
intervention of canal side plantation is autonomous (locally driven), the local people in 
one side started protecting their wild trees around the irrigational canal and the 
intervention adopted latter by other villages in the study area.  The canal side plantations 
are managed by the local people under close supervision of the FNC which provides 
training and extension services.  Village committee is the responsible body for the 
management of the plantations.  Selection of the members of the village committee is 
base on general consensus or election of the members.  Time of tree harvesting is base on 
ocular observation of the volume of the trees and the urgent needs of the community.  
The intervention of canal side plantation provides satisfactory financial returns which are 
exploited in rural development through maintenance and establishment of public services 
in the study area.  Moreover, the local people perceive the social and environmental 
benefits gained from the adoption of canal side plantation like protection against dust 
storms, reduction of malaria and bilharzias incidences in the study area.  Always there are 
conflicts regarding canal side plantation between the local people and the Irrigation Unit 
of Gezira Scheme from one side and between the local people and the FNC.  All the 
conflicts are cause by the financial returns from the intervention.  The local people 
suggested some proposals for the improvement of the activity.  The main conclusions 
drawn from this study are; extension services can easily be delivered in the study area 
since the majority of the respondents are literate capable of following instructions and 
interpret any symbols.  Since the intervention is autonomous, this indicates the creativity 
of the local people in dealing with their surrounding environment.  The local people 
showed their potentiality in managing the canal side plantation satisfactorily and 
protecting them against offences and animals.  Moreover, the FNC was able to sensitize 
and mobilize the local people to participate in the activity of canal side plantation and 
organize themselves into working group (village committee for managing the plantations. 
The main recommendations drawn from this study area; there is an urgent need for 
coordination between the FNC and the Irrigation Unit of Gezira Scheme and the local 
people in the study area for sake of sustaining the intervention of canal side plantation, 
and the importance of delivering extension massages systematically, instead of sporadic 
visits, in the different silvicultural treatments. 
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Δϣ΍ΪΘγ΍ϲϓϱήϟ΍Ε΍ϮϨϗΕ΍ήΠθϤϟϲϋΎϤΘΟϻ΍ϭϱΩΎμΘϗϻ΍ήΛϻ΍ϱήΤΗϮϫΔγ΍έΪϟ΍ϩάϫϦϣξϳήόϟ΍ϑΪϬϟ΍
ΓήϳΰΠϟ΍ωϭήθϤΑϦϴϠΤϤϟ΍ϥΎϜδϠϟΔϤϳήϜϟ΍ΓΎϴΤϟ΍(Δγ΍έΪϟ΍ΔϘτϨϣ).  ϩάϬϟΎϤϬόϤΟϢΗΪϗΕΎϣϮϠόϤϟ΍ϦϣϥΎϋϮϧ
Δγ΍έΪϟ΍: ΔϳϮϧΎΜϟ΍ΕΎϣϮϠόϤϟ΍ϭΔϴϟϭϻ΍ΕΎϣϮϠόϤϟ΍.  Μϟ΍ΕΎϣϮϠόϤϟ΍ΔϴϣϮϘϟ΍ΔΌϴϬϟ΍ϒϴηέ΍ϦϣΖόϤΟΔϳϮϧΎ
ϊϣΔϠΑΎϘϤϟ΍ϞΜϣϕήσΓΪόΑΔϴϟϭϻ΍ΕΎϣϮϠόϤϟ΍ΖόϤΟΎϤϨϴΑˬΚΤΒϟ΍ΔϴϋϮϨϟΔϬΑΎθϤϟ΍ΕΎγ΍έΪϟ΍ϭΕΎΑΎϐϠϟ 91 
ΔϴϣϮϘϟ΍ΔΌϴϬϟ΍ϭΓήϳΰΠϟ΍ωϭήθϤϟϱήϟ΍ΓΪΣϮΑϦϴϣϮϜΤϟ΍ϦϴϟϮΌδϤϟ΍ϊϣΔϴϠϜηϪΒθϟ΍ΕϼΑΎϘϤϟ΍ˬΏϮΠΘδϣ
ΚΣΎΒϟ΍ΓήΒΧϭΔψΣϼϤϟ΍ΐϧΎΠΑΕΎΑΎϐϠϟ.  ϡϮΠΣΕΎΑΎδΣήϳΪϘΘϟέΎΠηϻ΍ΕΎγΎϴϗΕΎϣϮϠόϣΖόϤΟΎϤϛ
ϱήϟ΍Ε΍ϮϨϗΕ΍ήΠθϤΑέΎΠηϻ΍. ΠθϣΪΟϮΗΚϴΣΚΤΒϟ΍΍άϬϟΓήϳΰΠϟ΍ωϭήθϣήϴΘΧ΍ϲϠϋϱήϟ΍Ε΍ϮϨϗΕ΍ή
ϊγ΍ϭϕΎτϧ. 
Ϣϫ΍ Ξ΋ΎΘϨϟ΍ ϲΘϟ΍ ΖϠλϮΗ ΎϬϴϟ΍ Δγ΍έΪϟ΍ ϲϫ: ϢϏήϟΎΑ Ϧϣ ΔϛέΎθϣ Ϟϛ ΕΎΌϔϟ΍ ΔϳήϤόϟ΍ ϲϓ ρΎθϧ Ε΍ήΠθϣ Ε΍ϮϨϗ 
ϱˬήϟ΍ ϥ΍ ΔϴΒϟΎϏ ϦϴϛέΎθϤϟ΍ Ϧϣ ϱϭΫ έΎϤϋϻ΍ ΔϣΪϘΘϤϟ΍ ϊϣ ΔϛέΎθϣ ΓΩϭΪΤϣ Ϧϣ ΔΌϓ ΏΎΒθϟ΍.  ϩάϫ ΔΠϴΘϨϟ΍ ϖϴόΗ 
Δϣ΍ΪΘγ΍ ρΎθϧ Ε΍ήΠθϣ Ε΍ϮϨϗ ήϟ΍ϱ ΔϘτϨϤΑ Δγ΍έΪϟ΍.  ϥ΍ ρΎθϧ Ε΍ήΠθϣ Ε΍ϮϨϗ ϱήϟ΍ ήΒΘόϳ ϊΑΎϧ Ϧϣ ΔϨΒϟ 
έΎϜϓ΍ ϥΎϜδϟ΍ ϦϴϠΤϤϟ΍ ΚϴΣ ωήη ξόΑ Ω΍ήϓϻ΍ ΔϘτϨϤΑ Δγ΍έΪϟ΍ ϲϓ ΔϳΎϤΣ έΎΠηϻ΍ ΔϴόϴΒτϟ΍ ϝϮΣ Ε΍ϮϨϗ 
ϱήϟ΍ ΓΩΎϔΘγϻ΍ϭ ΎϬϨϣ Ϧϣϭ ϢΛ ΕήθΘϧ΍ ΓήϜϔϟ΍ ϱήϘϟΎΑ ΓέϭΎΠϤϟ΍.  Ε΍ήΠθϣ Ε΍ϮϨϗ ϱήϟ΍ έ΍ΪΗ Δτγ΍ϮΑ ϥΎϜδϟ΍ 
ϟ΍ϦϴϠΤϤ ΖΤΗ ϑ΍ήη΍ ΔΌϴϬϟ΍ ΔϴϣϮϘϟ΍ ΕΎΑΎϐϠϟ ϲΘϟ΍ ήϓϮΗ ιήϓ ΐϳέΪΘϟ΍ ΕΎϣΪΨϟ΍ϭ ΔϳΩΎηέϻ΍.  ϥ΍ ΔϨΠϟ ΔϳήϘϟ΍ 
ϲϫ ϢδΠϟ΍ ϝϮΌδϤϟ΍ Ϧϣ Γέ΍Ω΍ Ε΍ήΠθϤϟ΍.  έΎϴΘΧ΍ Ύ˯πϋ΍ ΔϨΠϟ ΔϳήϘϟ΍ ΪϤΘόϳ ϲϠϋ ωΎϤΟϻ΍ ϲϠϋ Ύ˯πϋϻ΍ ϭ΍ 
ΏΎΨΘϧϻ΍ Δτγ΍ϮΑ ϥΎϜγ ϱήϘϟ΍.  ϥ΍ ρΎθϧ Ε΍ήΠθϣ ϱήϟ΍ ήϓϮϳ έΪϗ ϑΎϛ ϣϦ ϢϋΪϟ΍ ϲϟΎϤϟ΍ ϱάϟ΍ ϞϤόΘδϳ ϲϓ 
ΔϴϤϨΗ ϖσΎϨϤϟ΍ Δϴϔϳήϟ΍ Ϧϋ ϖϳήσ ΔϧΎϴλ Ύ˯θϧ΍ϭ ϖϓ΍ήϤϟ΍ ΔϴϣΪΨϟ΍ ΔϘτϨϤΑ Δγ΍έΪϟ΍.  ΎϤϛ ΐϋϮΘδϳ ϥΎϜδϟ΍ 
ϦϴϠΤϤϟ΍ έ΍ϭΩϻ΍ ΔϴΌϴΒϟ΍ ΔϴϋΎϤΘΟϻ΍ϭ ΓΎϐΘδϤϟ΍ Ϧϣ ϲϨΒΗ ρΎθϧ Ε΍ήΠθϣ Ε΍ϮϨϗ ϱήϟ΍ ϞΜϣ ΔϳΎϤΤϟ΍ Ϊο 
ϒλ΍Ϯόϟ΍ ΔϴΑ΍ήΘϟ΍ ΪΤϟ΍ϭ Ϧϣ έΎθΘϧ΍ ν΍ήϣ΍ ΍ΎϳέϼϤϟ ΎϴγέΎϬϠΒϟ΍ϭ ΔϘτϨϤΑ Δγ΍έΪϟ΍.  ΎˬϣϭΩ ΪΟϮΗ ΕΎϋ΍ΰϧ Ε΍Ϋ 
ΔϠλ Ε΍ήΠθϤΑ Ε΍ϮϨϗ ϱήϟ΍ ϦϴΑ ϥΎϜδϟ΍ ϦϴϠΤϤϟ΍ ΓΪΣϭϭ ϱήϟ΍ ωϭήθϤΑ ΓήϳΰΠϟ΍ ϝϮΣ ΔϴϜϠϣ έΎΠηϻ΍ Ϧϣ 
ΐˬϧΎΟ ϦϴΑϭ ϥΎϜδϟ΍ ϦϴϴϠΤϤϟ΍ ΔΌϴϬϟ΍ϭ ΔϴϣϮϘϟ΍ ΕΎΑΎϐϠϟ Ϧϣ ΐϧΎΟ ήΧ΍.  Ϟϛ ΕΎϋ΍ΰϨϟ΍ έϮΤϤΘΗ ϝϮΣ Ϊ΋΍Ϯόϟ΍ 
ΓΎϘΘδϤϟ΍ ϣϦ ρΎθϧ Ε΍ήΠθϣ Ε΍ϮϨϗ ϱήϟ΍.  ΡήΘϗ΍ ϥΎϜδϟ΍ ϦϴϠΤϤϟ΍ ΩΪϋ Ϧϣ ΕΎΣήΘϘϤϟ΍ Ϊϗ ϲπϔΗ ϲϟ΍ ήϳϮτΗ 
ϦϴδΤΗϭ ρΎθϧ Ε΍ήΠθϣ Ε΍ϮϨϗ ϱήϟ΍ ΔϘτϨϤΑ Δγ΍έΪϟ΍.  Ϣϫ΍ ΕΎΟΎΘϨΘγϻ΍ ϲΘϟ΍ ϢΗ ϞλϮΘϟ΍ ΎϬϴϟ΍ ϲϫ: ΕΎϣΪΨϟ΍ 
ΔϳΩΎηέϻ΍ ϦϜϤϳ ΎϬϠϴλϮΗ ϞϜΑ ΔϟϮϬγ ΔϘτϨϤΑ Δγ΍έΪϟ΍ ΚϴΣ ΔΒδϧ Δϴϣϻ΍ ςγϭ ϥΎϜδϟ΍ ΍ϦϴϠΤϤϟ ΔϠϴΌο ΎϤϣ 
ϦϜϤϳ Ϧϣ ωΎΒΗ΍ Ε΍ΩΎηέϻ΍ ϢϬϓϭ Ε΍έΎηϻ΍ ΔϳΩΎηέϻ΍.  ΎϤϟΎσ ϥ΍ ρΎθϨϟ΍ Ϧϣ ΔϨΒϟ έΎϜϓ΍ ϥΎϜδϟ΍ ϦˬϴϠΤϤϟ΍ ΍άϫ 
ήηΆϳ ϲϟ΍ ΔϴϧΎϜϣ΍ ΓΩΎϔΘγϻ΍ Ϧϣ Ε΍ήΒΧ ϥΎϜδϟ΍ ϦϴϠΤϤϟ΍ ΓΎϘΘδϤϟ΍ Ϧϣ ΔΌϴΒϟ΍ ΔτϴΤϤϟ΍ ϢϬΑ.  ήϬχ΍ ϥΎϜδϟ΍ 
ϦϴϠΤϤϟ΍ ΓέΪϗ ΔϠϋΎϓ ϲϓ Γέ΍Ω΍ Ε΍ήΠθϣ ΍ϮϨϗΕ ϱήϟ΍ ΎϬΘϳΎϤΣϭ Ϊο ΕΎϗήδϟ΍ ΕΎϧ΍ϮϴΤϟ΍ϭ. ΎϤϛ ϥ΍ ΔΌϴϬϟ΍ 
ΔϴϣϮϘϟ΍ ΕΎΑΎϐϠϟ ΕήϬχ΍ ΎϬΗέΪϘϣ ϲϓ ϚϳήΤΗ ϞϴόϔΗϭ ϥΎϜδϟ΍ ϦϴϠΤϤϟ΍ ϲϓ ΔϛέΎθϤϟ΍ ϲϓ ρΎθϧ Ε΍ήΠθϣ Ε΍ϮϨϗ 
ϱήϟ΍ ϢϬϤϴψϨΗϭ ϲϓ ΕΎϋϮϤΠϣ ϞϤϋ (ϥΎΠϟ ϱήϘϟ΍ Γέ΍Ωϻ Ε΍ήΠθϤϟ΍).  Ϣϫ΍ ΕΎϴλϮΘϟ΍ ϲΘϟ΍ ΖϠλϮΗ ΎϬϴϟ΍ 
Δγ΍έΪϟ΍ ϲϫ: ϙΎϨϫ ΣΔΟϮ ΔγΎϣ ΩϮΟϮϟ ϖϴδϨΗ ϦϴΑ ΔΌϴϬϟ΍ ΔϴϣϮϘϟ΍ ΕΎΑΎϐϠϟ ΓΪΣϭϭ ϱήϟ΍ ωϭήθϤΑ ΓήϳΰΠϟ΍ 
ϥΎϜδϟ΍ϭ ϦϴϠΤϤϟ΍ Ϧϣ ϞΟ΍ Δϣ΍ΪΘγ΍ ρΎθϧ Ε΍ήΠθϣ Ε΍ϮϨϗ ϱˬήϟ΍ ΎϤϛ Ζλϭ΍ Δγ΍έΪϟ΍ ΓέϭήπΑ ϞϴλϮΗ 
Ϟ΋Ύγήϟ΍ ΔϳΩΎηέϻ΍ ΓέϮμΑ ΔϤψΘϨϣ ϥΎΠϠϟ ϱήϘϟ΍ ΎοϮϋ Ϧϋ Ε΍έΎϳΰϟ΍ ΔϳΩΎηέϻ΍ ήϴϏ ΔϤψΘϨϤϟ΍ ϲϓ ΔϓΎϛ 
ϻΎΠϣΕ ΕϼϣΎόϤϟ΍ ΔϴΣϼϔϟ΍. 
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CHAPTER ONE 
INTRODUCTION 
1.1. Background  
In 1910 the government of Sudan started an experimental pump station in Tuba 
as a preparatory system for Gezira Scheme.  The system soon ran into 
difficulties.  The government incurred losses due to low production rates and 
tenants’ defaults on paying the rent (Barnett, 1977).  Gaitskell narrates the story 
of a certain Davie, an agricultural inspector, who toured the Gezira and 
familiarized himself with the customary system of sharecropping between the 
landlord, the saga (waterwheel) owner, and the tenant.  The idea of 
sharecropping the Land Water Charge System was replaced by sharecropping.  
This led to a drop in tenants’ incomes and hence increased their frustration.  
The sharecropping arrangement involved the government, which constructed 
and maintained the dam and main canals; the Social  Service Unit which 
provided management, advanced loans to the tenants, and financed and 
supervised the transportation, ginning and marketing of the cotton crop; and the 
tenants who provided labor and manage shelterbelts.  The net proceeds from 
cotton after deducting a joint account cost were shared in fixed proportions 
among the three partners (World Bank, 1984). 
 
The scheme thus evolved into a highly centralized large-scale production 
structure.  The land ownership problem was settled for the purpose.  Although 
the land was predominantly under private ownership, the colonial 
administration successfully blocked the emergence of landowners and land 
speculators by prohibiting land sales.  The deteriorating economic performance 
of the scheme triggered conflicts between tenants and government, centering 
around who should shoulder the burden of decreased revenue (Barnett, 1981). 
In central part of country number of irrigated scheme was established to 
support agricultural crop sets Gezira, Keenan and Rah ad.  The Gezira is 
established in 1925 by British Government with objective to produce cotton to 
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feed textile factories in England, beside other crops like sorghum and 
groundnut.  It lies between the Blue and White Nile in central part of Sudan 
with rainfall confined to rainy season that lasts for 3 to 4 months and 
dominated by deciduous drought trees pieces.   Sinner dam was establishment 
in same year to secure gravity irrigation to whole scheme area estimated 2.1 
million fed Dan 924.000 hectare.  The water distribution takes place through 
4.300km network of canals.  The irrigation layout in Gezira is as follows.  
From the reservoir at Sonar dam on the Blue Nile there are two main canals 
running northward (about 57km) one irrigates Mangle and the other irrigates 
Gezira, which feed into a major canal that feeds into a minor one.  The later 
supplies water to a course called Abu Sheen.   Each Abu Sheen irrigates a 
number consisting of 90 dedans divided into plots of five or sometimes ten fed 
Dan.  Earlier, and for convenience, the tenancy was divided into four plots in 
four different numbers.  Recently, however, these have been combined into one 
compact area (Barnett, Tony. 1977.. 
Canals to be drain extra water from lake to river were established.  The area of 
the scheme is about 2.1 million ha and.  About  0,9 million ha irrigated by 
gravity irrigation and the capacity of canal is 15 million coulometer per day 
(Mohamed, 1992).  The drainage canal is sited parallel to major canal so as to 
drain extra water from field .   
 
1.2. Scope of the study 
The Gezira Scheme is the largest irrigated scheme in Sudan, almost half the 
irrigated area in Sudan lies within scheme.  The design of irrigation scheme in 
term of the area to be cropped, the operation of irrigation network also depend 
on water demand which is a function of area of crop and crop water 
requirement.  The canal is furor in field that made by excavator to regulate 
water supply in network the canal is running to northward.  The length of the 
main canal is 323km and the major canal is 643km, while the minor canal is 
3229km.  Moreover, there is a drainage canal which is parallel to the major 
canal.  The drainage canal was selected as a case study for highlighting the 
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importance of canal plantation.  It is assumed that canal plantation is of a vital 
role in reducing evaporation, reducing the water grasses and weeds, reduce 
costs of siltation removal besides many other benefits.  The starting premise of 
this study is to investigate the role of canal plantation in the sustainable 
livelihood of local communities at the study area.  There are two villages in the 
study area, namely; wad Hal all and Beholden villages are pioneer in canal side 
plantations, and there are some other villages adopted the intervention after the 
success of the communal forests of the two villages.  Therefore, the study 
attempts to assess the successfulness of the canal side plantation and the 
possibility of expanding this activity in all the study area. 
 
1.3. Problems statement  
The irrigation System comprises of 10.000 kilometers of irrigation canals and 
huge network of watercourses to provide  irrigation water to agricultural lands 
in Gezira Scheme (Hassan, 2005). This huge irrigation network, while 
traversing through the alluvial plains, causes massive water losses through 
seepage from unlined irrigation channels. These losses result in extensive 
drainage problems persistently threatening the growth in economy .  
The seepage from the channels is generally considered to be one of the major 
sources of accretion to the water table and therefore, signifies a dominant cause 
for alarming spread of environmental degradation of irrigated agriculture in the 
scheme. The seepage from unlined irrigation channels is quoted to be (Sahib et 
.al., 1996) due to continuous seepage from irrigation system, deep percolation 
from the irrigated system and deep percolation from the irrigated fields.  Water 
logging developed in vast areas of the scheme and large volume of 
groundwater of varying quality is available (Ahmed, 1993; Mohtadullah et. al., 
1993). Such colossal losses from the irrigation system not only lead to wastage 
of fresh water resources but also cause waterlog and salinity rustling in 
reducing the amount of water for productive use.  The continuous seepage from 
canals became so worse that every year many hectares of irrigated land was 
being lost due to water logging and salinity. 
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There are extensive network of canals in Gezira Agricultural Scheme in which 
the seepage water problem is aggravated by brick making which exert negative 
impact on irrigation of the scheme.  During the establishment of the scheme in 
1925 the canals were protected by trees for sake of reducing evaporation and to 
maintain the canals efficiently.  In 1975, the Department of Crop Protection 
recommended the removal of trees in the canals under the assumption that it 
obstruct the flights of insecticides spraying planes.  The removal of trees 
exerted negative consequences which is represented in the wide spread of water 
grasses and formation of siltation spots in the irrigation canals.  As a result the 
efficiency of irrigation was declined due to the continuous breakage of the 
canals.  The situation was aggravated by the stagnation of water which led to 
the spread of water bore diseases particularly malaria and bilharzias.  
Moreover, the eradication of trees created fuel wood shortage in the study area.  
This situation necessitates establishment of new plantations to meet local 
people requirements.  Although this is the apparent solution to the problem, the 
FNC is always under funded and under staffed.  Therefore, they are incapable 
of launching afforest program in all the canals.  Moreover, the costs of removal 
of grasses and siltation represent a real challenge for the administration of the 
scheme where a considerable proportion of the scheme budget is diverted to 
tackle the removal of weeds and siltation. 
The management of canal side plantation represents a real challenge to the 
sustainability of irrigation in Gezira Irrigated Agricultural Scheme.  The FNC 
has no strategy or plan to develop this sector because drainage canal belongs to 
the Ministry of Irrigation.  The irrigation administration has control over canal 
plantation.  Conflicts between this administration and local communities occur 
every now and then.  For all above mentioned facts, the study attempted to 
highlight the different aspects of canal side plantation particularly there is no 
study was made in Sudan to cover this branch of study. 
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1.4. Objectives of the research  
The broad objective of this study is to investigate the socioeconomic impact of 
canal side plantation on the sustainable livelihood of local communities in the 
study area, more specifically; it aims 
- To highlight the role of canal side plantation on the resilience of the 
local people. 
- To investigate the role of the plantations in sustaining irrigation canals 
in the study area. 
- To explore the perception and attitudes of local people towards canal 
side plantation 
- To determine measures of risks and constraints confronting canal side 
plantation. 
 
1.5. Research questions 
To tackle the research problem and attain the specified objectives broad 
research questions were formulated under the assumption that finding 
answers to these questions will automatically solve or enhance solving the 
problem of the research.  These questions are: 
- What is the role of canal site plantations in the life of the local people in 
the study area? 
- What is the role of canal side plantation in the sustainability of irrigation 
canals in the study area? 
- How local people in the study area perceive the activity of canal side 
plantation? 
- What are the measures of risks confronting canal side plantation? 
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CHAPTER  TWO 
LITERATURE REVIEW 
 
2.1. Participatory forestry 
In Sudan, among the different options of the Forest Polices, there was special 
emphasis on the role of the forests in environmental protection and the 
establishment of community, private and institutional forests (Ministry of 
Agriculture and Forests, 1996).  Participatory forestry as a concept is not new. 
It has been well established for centuries in many countries.  The main 
functions of participatory forestry include establishment of protective forests 
and the creation of “village forest areas” or “urban  areas” (Shepherd, 1990).  
During the last decade the understanding of the importance of forestry for local 
communities has been recognized and became apparent.  To stimulate forestry 
and crop production in rural communities, new approaches should be worked 
out to overcome the various obstacles, which have limited the acceptance of 
forestry by local communities in the past.  Gradually several responses to the 
limiting factors for forestry development in rural areas have been recognized (, 
1984).  
 
The success of participatory forestry programs, irrespective of the models, 
depends largely on effective people’s participation at various stages of their 
implementations.  Many social forestry programs have stumbled along and 
eventually faded away.  The downfall of these programs is partially a result of 
the non-integration of social forestry projects within the field of rural 
development and partially a result of implementers who did not seek the active 
participation and involvement of the local people (Sen. and Das, 1987).  The 
scope of forestry for the people or forestry for development is old; it was 
brought for the first time in the first traditional forest policy in USA in 1894 
(Mathora, 1985).  Early initiatives understandably tended to become focused on 
those issues perceived to be of particular importance.  Of these, the fuel wood 
shortage became far the most important.  The early analyses emphasized the 
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huge numbers of people affected. The growing burden placed on users of 
having to search ever further a field for firewood and of having to divert crop 
and animal residues needed for soil working or as livestock feed to fuel use 
(Echo, 1975; Arnold and Tonga 1978; FAO, 1981). 
 
In the mid 1970s it had become apparent that development strategies narrowly 
based on industrialization were not working. The growing focus on rural 
development did much to draw attention to the dependence of rural people on 
forests and trees and the extent to which people in the developing world depend 
on wood as their main fuel for cooking and other household needs (FAO, 
1989b).  The accelerated reduction in tree cover in Shale countries during and 
after the prolonged period of drought early in the decade, served to underline 
such thinking. Mounting concern over these overlapping problems led to a 
number of initiatives, at both the national and international level, designed to 
meet rural needs for fuel wood and other forest products in a more sustainable 
manner.   
 
At the international level, FAO, with support from SIDA, organized a series of 
meetings to review existing experience and to define what was needed.  This 
resulted in a seminar 1978 state-of-knowledge publication: “Forestry for Local 
Community Development” (FAO, 1978).  FAO's programs were radically 
restructured to give effect to this and FAO and SIDA launched a special action 
program to heighten awareness of the importance of "community forestry" and 
to help individual countries initiate or upgrade field programs in this area.  Also 
in 1978, the World Bank issued its influential forestry: Sector Policy Paper 
which signaled a major shift in its forestry activities away from industrial 
forestry towards environmental protection and meeting local needs (World 
Bank, 1978). A further initiative by the World Bank in 1977 led to the creation 
of ICRAF, an organization to promote research in "agro forestry".  A series of 
international meetings, notably the 1978 Eight World Forestry Congress, which 
was devoted to the theme: 'forests for People', served to give the concept of 
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community forestry rapid and intensive exposure.   By 1979, field projects and 
programs were already taking shape.  
 
2.2. Concept of community forestry 
 A community is a group of people living in a clearly defined geographical 
area, sharing the same culture and vital interests, with social bodies formed to 
help them meet their basic needs and who work to maintain these bodies, which 
creates the feeling of belonging to the community (FAO, 1978).  Kennedy 
(1985) defined forestry as the management of forest resources to provide a 
satisfactory amount and mix of social values (consumptive and non 
consumptive) for clients living, while protecting these values and uses for 
future generation.  Thus community forestry or social forestry which 
sometimes gets called participatory forestry, is an approach in which rural 
people grow plants or manage trees in conjunction with foresters (Shepherd, 
1990).  Participatory forestry has been defined as forestry activities executed by 
local people sometimes with outside assistance to improve their own welfare 
(Ménage, 1991).  Therefore, the main focus in participatory forestry is on 
community involvement.  Under this issue community forestry is defined as 
any situation which infinitely involves local community residents to improve 
their own welfare, so the basic focus of a community forestry project is the 
involvement of the local people (FAO, 1978). 
 
The community forestry activities in tropical countries propose three essential 
goals for development: Sustainable productivity; equity in the distribution of 
benefits and burdens of productivity; and a sense of cultural and ecological 
continuity (Burch and Grove, 1993). Davis-case (1989) showed that social 
forestry has the following components:  
- woodlots in areas which are short of forest products for local needs; 
- growing of trees at the farm level to provide cash crops (agro forestry); 
-  processing forest products on the household and small industry level to 
generate income in the community; 
- Forage bank 
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- High way and canal plantation. 
-  cook stoves to reduce the pressure on forests and  
- Windbreaks and shelterbelts to provide protection to the productive 
lands. 
 
For community forestry to succeed, the identification of its products must take 
place early, therefore systems of early returns are essential, and become 
important in case of poverty (Mileage , 1991).  Communal projects which 
fulfill at least 10% of the communities need are too small to be value (Grebe, 
1990).  The success of community forestry depends on the enabling features, 
which are known as critical requisite.  These requisite are: political support 
through the government; willingness of the local community to participate; 
existence of a facilitating agency and flexible institutional framework to secure 
interagency at working level (Tamari and Macarena, 1983). 
 
2.3. Participation 
Forestry programs are subjected to failure if planned without the interpretation 
of the local people for their needs, aspiration and problems, therefore in 
community forestry which is known as forestry for people, it is important to 
involve the local people (Clayton,  1985).  The importance of participation is 
due to the fact that, it is the feasible possible mean through which people could 
be encourage to expend their energy, time and other local resources to generate 
more resources within the community (FAO, 1985).  Also through 
participation, the local people provide guarantees of the prolongation of 
scientific planning and management when the project is over and reserve 
resources from wastage (FAO, 1978).  Beside the active participation, 
successful planning of communal forestry programs require a collaboration 
between the population and representatives from implementing agencies and 
funding organizations to provide structure within which action can be agreed 
upon and undertaken (Garrote, 1982).  Moreover, community forestry involves 
different institutions (forestry, agriculture, sociology, extension, and 
environmentalist); therefore there must be a partnership between the different 
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institutions based on shared objective and priorities (FAO, 1985).  The 
partnership is a focal point in community forestry management systems, which 
seeks for agreements on policy and program objectives with the sharing of 
responsibilities, risks and benefits over a specified period of time (OCED, 
1990).  This collaboration of the different institutions is important for 
integrating the administration and decision making powers concerning 
implementation; tighter extension services in the field, greater collaboration of 
resources, personnel and equipment and more efficient personnel (Bucket, 
1983). 
 
Any integrated development program of forestry has to have a significant 
component of developing strategy for achieving people’s participation 
(Medora, 1985).  Genuine participation can be encouraged by different ways, 
such as:  
- exercise timing by being at the right time at right place; to go to the 
people and live with them, learn from them, plan with them,  
- start with what they know, build on what they have, develop 
isomorphism participation which is similar to genuine participation, 
-  develop a philosophy of diversity and choice in the project or program 
with consideration to people needs; plan with flexibility;  
- Develop a rural net work which concentrates on practical experience, 
and lesson learnt; adopt the role of project management as conveyance, 
catalyst colloquies and a messenger (Mileage, 1991).   
 
To gain commitment in participation, local people have to be taken sequentially 
through successive phases.  Schmidgall (1980) classified theses stages as: 
inducement which concern with the creation of favorable atmosphere for 
development, awareness, reflection, will to act, trail, conviction base on 
demonstration of conclusive results, and adoption which less to active 
participation with no obstacles to manage.  To foster participation in the local 
population, with provision of help to civil servants, experts have to find a new 
approach.  The Diagnosis and Design (D&D) has been developed: this method 
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concerns with planning and identification of the small-scale rural development 
project.  It requires total commitment by the concerned population right from 
the early phase of the project (Bummer, 1990).  Braintree, (1983) defined 
(D&D) as an interdisciplinary approach/methodology to participation, 
associating with the target group with the definition and choice of action for 
development, particularly with improving system of production, but what ever 
the chosen system, it will be useless if it is not accepted but the actors 
concerned.  The term endogenous development has been created to designate a 
method for developing a system that is self-sustaining with a complete reliance 
on local resources and minimum foreign loans (Braintree, 1983).  Community 
participation does not depend only on the level of community organization; 
also gender and age have an impact on community participation (Burch and 
Grove, 1993). 
 
2.4. Definitions and types of participation 
 Participation for some, it merely signifies mutual information passed between 
inhabitants, for others it implies consulting the inhabitants, yet for others, it 
suggests a direct say in decision making (Belmont, 1984).  Simply, 
participation means taking part in an activity.  It emphasizes taking part: 
physically, mentally and emotionally.  For household, participation is an 
internalized or deep feeling of obligation to take part in an activity for the 
welfare of the family (Mélange, 1991).  Generally, participation is the 
voluntary involvement of people in self-determine change (Davis-case, 1989).  
Mangalore (1991) defined participation as the voluntary involvement of the 
people in the development of their own lives and environment.  Four categories 
of participation have been identified; conventional, consultation, partnership 
and transformational participation (Davis-case et. al., 1992).  In Kenya, a study 
of women’s fuel wood project, found that there are two types of participation: 
instrumental and transformational participation.  In the former participation is 
viewed as a way of achieving certain specific targets, in which the local people 
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participate in the outsiders project; while the latter is viewed as an objective in 
itself, and as mean for achieving higher objectives like sustainability. 
2.5. Obstacles to participation 
 Obstacles to participation in community forestry program will result in the 
failure of the project.  These obstacles can arise from diversity of attitudes and 
interest among the concern population due to social stratification. 
Administrative resistance to decentralization and redistribution of benefits; 
difficulty in creating a new soul of participation among the previously 
uninvolved population (Ahmed, 1982).  Limiting factors to participation are:  
- competition for land especially in areas of high population pressure, 
- the time scale of forestry which may conflict with the priorities of 
farmers. 
-  social distribution of benefits, which is insufficient due to conventional 
forest management objectives and administration practices, 
-  Institutional and technical constraints that arise from the coincidence of 
the planting season for both agriculture and forestry.  In this case the 
preference will be given to agriculture (FAO, 1989a).   
 
Some sectors departments develop strong relations with certain group of 
farmers, as a result the broad participation will not be achieved under this 
situation (OCED, 1988).   
 
2.6. Canal side plantation 
Of particular interest in many arid regions of world are forest plantation that 
are established as windbreaks and shelterbelts, for sand dune stabilization, 
canal side and riverside plantation, and as amenity plantations.  In many arid  
countries, wherever rivers are available, efforts have been made to utilize the 
water for irrigation purpose through the construction of dams or using lift 
irrigation for the agricultural needs.  Several thousands of kilometers of 
irrigation canals have been laid.  The banks of such canals are available for 
planting purpose and constitute a considerable area for production of timber 
and firewood for the rural population. Full advantage is being taken of this in 
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many countries like China, Egypt, India and Pakistan. A few rows of trees, 
varying from 4 to 6, are generally planted on each bank of the canal with 
spacing  depending on the characteristics of the species and the type of produce 
desired (Mélange, 1991).  
 
When designing a canal plantation, the requirement may be the same design of 
irrigated plantations with respect to climatic and soil conditions and to supply 
and quality of water. However, it should be remembered that the only  water 
supply available to the trees is seepage from the canal into the root zone. In 
some places, it is cheaper to grow trees and thus utilize the seepage water 
rather than prevent seepage by canal linings of concrete, asphalt or other 
material.  Choice of species for canal site plantations should take into account 
both the particular character of the plantation and its purpose. The roots  of the 
trees should strengthen the banks of the trees should keep the canal and its 
banks well shaded in order to suppress weed growth and reduce evaporation. 
Species that tend to increase water seepage through the sides and bottom of the 
canal should  be avoided. 
 
2.7. River-bank plantations 
There are many areas where river lengths are considerable. The ground on 
either side of the river is partly within the reach of the high level of water 
during the period the river in flood. Beyond this level-and on the fringes of the 
agricultural land, strip plantation can be established to produce wood, fuelwood 
and fodder. Generally, the width of such strips is limited but does constitute a 
useful and productive linear plantation. Underground water is available at 
different levels. The species to be planted should ne matched with this water 
level variation. Spacing within and between the rows depends on the 
characteristics of the species and the rotation planned for the crop. In the more 
arid areas, trees with xerophytes habit constitute the outermost rows while 
those close to the river bank are the ones with higher water requirement. In 
such locations, spermatophyte species such as Populous sup, Acacia militia, 
Dahlberg sis so, Prospers sup, can be planted .  
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2.8. Tree plantation for Intercepting Canal Seepage and Controlling 
Water table 
The crop production in lower Indus Basin (India) mainly depend upon network 
of irrigation distribution channels and their appurtenant structures emanating 
from the Indus River.  There are substantial losses of water  caused by seepage 
from the wet surface of earthen (unlined) irrigation channels while surface 
water is flowing through alluvial  Indus Plain. Losses incurred in this fertility 
of the soil and crop yields. It necessities wise use of the present irrigation  
resources and adopt  proper measures to control  seepage (Chantry, 1997).  A 
study was carried out in the area under farmer’s field of lower Indus Basin soil 
and climatic conditions to explore and suggest remedial measures.  Eucalyptus 
strip of 830 feed length and 170 feet width, planted along right site of canal.   It 
was found that the water table in the area  under plantation during the study 
period receded considerably vis-à-vis in the area without plantation.  
Accordingly, soil infiltration rate also increased  with the passage of time. 
While using the canal water, it was found that the electrical conductivity (EC) 
started decreasing whereas, sodium adsorption ratio (SAR) values of the soil 
lowered. Additionally, the results show that canal side plantation controlled 
environmental degradation, and it also help to meet fuel and timber 
requirements (Shahs et. al., 1996).  
 
2.9.  Methods of controlling seepage from irrigation system 
To control the seepage from the irrigation conveyance system, several methods 
are available.  These were brick lining concrete lining, geo-membrane lining 
and construction of interceptor drains etc.  Huge investments have  been made 
in the development of drainage systems in the shape of installation of tube 
wells,  Sub-surface tile drains and open surface drains although are initially 
successful to control water logging and salinity but the maintenance of these 
systems  required large investments (Bhutan and Chadors, 2000).  To check 
canal seepage, it is imperative that instead of the conventional solution of 
constructing interceptor drains at the toe of the embankment, drainage 
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conditions should be improved by planting strips of suitable vegetation species 
along the canal. It will also help meet fuel and timber requirements together 
with improved environment. Sheikh (1966) reported that Eucalyptus 
camaldulensis, Eucalyptus tereticornis and Eucalyptus corridors could 
successfully be grown in saline and waterlogged areas.  Other scientists (Malik 
and Sheikh, 1983, Hessian and Attalla, 1989) also found E. camaldulensis, 
Tamaracks aphyla, E. micro theca and Casuarinas cunninghamiana were 
suitable for planting in areas affected by salinity and water logging. Similar 
recommendations have also been made by Badi (1989).    
Vegetation management focus on two approaches, the first is recharge 
management and the second is discharge management.  Recharge management 
aims at solving shallow water table problems  in discharge areas by 
intercepting recharge further up the catchment, while discharge management 
aims at enhancing water use in discharge areas by planting salt tolerant trees or 
fodder crops (Heupeman,1999).  Some studies concluded that effect of 
plantation on groundwater table is significant, whereas, under the area with 
plantation it has receded by 1 to 2 feet than the area without plantation.  
Moreover, the effect of plantation on water-table depth in the center was 
maximum and decreased to peripheral area (Bhutan and Chantry, 2000).  
Other methods utilizing tree species in canal plantation include 
phytoremediation techniques.  Phytoremediation is more than just planting and 
letting the foliage grow; the site must be engineered to prevent erosion and 
flooding and maximize pollutant uptake. There are 3 main planting techniques 
for Phytoremediation (Hush, 1987), namely; 
- Growing plants on the land, like crops. This technique is most useful 
when the contaminant is within the plant root zone, typically 3-6 feet 
(Ecological Engineering, 1997), or the tree root zone, typically 10-15 
feet. 
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- Growing plants in water (aquaculture). Water from deeper aquifers can 
be pumped out of the ground circulated a “reactor” of plants and then 
used in an application where it is returned to the earth (e.g irrigated) .  
- Growing trees on the land constructing wells through which tree roots 
can grow.  This method can remediate deeper aquifers in-situ. The wells 
provide an artery for tree roots to grow toward the water and form a root 
system in the capillary fringe.   
 
In Sudan some attempts were made to adopt canal side plantation interventions.  
Higligig Canal site plantation is a vital example.  In this area large volumes of 
marginal quality water are produced as a by- product of Coal Seam Gas (CSG) 
production.  Santos company needed a commercially viable, environmentally 
sustainable and scalable solution to their CSG water problem that would also 
be acceptable to local communities.  Tree Crop Technologies designed, 
developed and established where 500 hectares of drip irrigated native 
hardwood plantations as the first stage of a 2.000 ha project.  The objectives 
are; to sustainable manage the CSG produced water, create a carbon sink for 
greenhouse offsets and establish the foundation of a regional commercial 
timber industry.  Tree Crop Technologies identified Western White Gum (E. 
ergophobia) as the most suitable species for the site.  Western White Gum is a 
high value timber species adapted to a wide range of soil types.  It is native to 
the region and tolerant to drought, frost, salinity, insect pests and disease. A 
significant consideration will continue to grow when (CSG) water volumes 
decline in 10 to 15 years (Hunter, 1990). 
 
In India, rise in groundwater table followed by water logging and secondary 
soil Stalinization is a serious problem in canal-irrigated areas of arid and semi-
arid regions. To combat the problem, an agro forestry model for biodrainage 
was tested in waterlogged fields in India, where 10% area is waterlogged 
resulting in reduced crop yields and abandonment of agricultural lands.  In this 
model, four parallel strip-plantations of colonel Eucalyptus tereticornis were 
raised on four ridges constructed in the north–south direction in canal-irrigated 
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waterlogged fields of farmers.  The strip-plantations were spaced at 66 m and 
each strip-plantation contained two rows of trees at a spacing of 1 m × 1 m, 
resulting in a density of 300 plants per ha.  Levels of groundwater table were 
measured over 3 years. The groundwater table underneath the strip-plantations 
remained lower than that in the adjacent fields and the drawdown in 
groundwater table was 0.85 m in 3 years.  Benefit–cost ratio of the first rotation 
of strip plantations was 3.5: 1 and it would be many folds for next 3 to 4 
rotations due to negligible cost of coppiced Eucalyptus.  Wheat yield in the 
interspaced of strip-plantations was 3.4 times that in adjacent waterlogged 
areas without plantation. It was mainly because of lowering of the water table 
and improvement in soil properties (Elam in, 1990). 
  
2.10: Suitability of tree species to canal plantation 
Forty three different plant species belonging to 33 different families were 
identified in the irrigation canals of Khartoum State, Gezira and Managed 
Schemes. Most of the plant species collected and tested for moluscicidal 
activity against Bullions truncates and Biomphalaria Pfeiffer only 11 species 
displayed some effects on animals. These are Acacia militia, Euphoria sp (L.) 
Merrill, Susana sebum L., Ricans communes L., Cassia eludes, Ipomoea 
aquatic L. Forks, Banalities aegyptiaca (L.) Def, Sisyphus spinal Christi, 
Cyprus rotundas, Mimosa pilgrim L. and Jessica ripens. However, only three 
species Acacia militia, Euphoria sp Susana sebum show Lc9. Less than 
500ppm.  Acacia militia is the most suitable and exploited species in canal side 
plantation because it is tolerant to water logging.  The genus Acacia belongs to 
family Mimosaceae.  Acacia Wild is a very large genus containing trees, shrubs 
and climbers.  It is a moderate sized tree with a spreading crown. It is 
indigenous to the Indian Sub-continent as also in Tropical Africa, Burma, Sri 
Lanka, Saudi Arabia, Egypt, and in West and East Sudan (Elam in, 1990).  
However, scattered trees in groups occur naturally and also widely planted.  Its 
timber is valued by rural folks, its leaves and pod are used as fodder and gum 
has a number of uses.  It tolerates extremes of temperature and moisture. It is 
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suited for planting on marginal lands and can survive both drought and flooded 
conditions.  A. militia seeds can regenerate naturally. Large natural wood lands 
of A. militia are not common.  The species occurs in patches, usually, in 
wasteland and common grazing lands.  The ripe pods of A. militia fall on the 
ground in summer months.  Seeds are separated from the pod due to sun drying 
and are dispersed by wind and animals. Natural regeneration occurs mainly 
through seeds and sometimes through seedling coppice.  Adequate moisture is 
necessary for germination. Germination starts in the early monsoon period and 
continues for sometime. One of the problems in natural regeneration is 
damping-off of young seedling. During germination, insects may damage the 
radical .  
FNC alone can not accomplish amount of forests renewal required satisfy  the 
rural and urban needs in wood energy and other forest products .  The people 
must be involved through the community and individual activities increasing 
their own forest recourses (Mark 1986).  The forests National Corporation was 
not a position to implement large scale forestry programmed under traditional 
management in stead it called for mobilization of rural population for tree 
planting through appropriate community forestry (Obi 1988).  
Community participation in central concern of all forestry projects . For 
without local participation sustainable management can not assured .   
Participation is large concept with  through figuring in all project plans is rarely 
defined participation is narrowest sense means employment of local people as 
wage below in broadest sense it implies involvement of local people (OD1 
1987). 
 
2.11. Linkages of forestry projects to the household economy 
For most rural people, foods derived from forests, or from trees they maintain 
in their farming system; and variety to diets, improve palatability, and provide 
essential vitamins, protein and calories (Falconer and Arnold, 1989). In 
addition to these supplemental roles, forest and farm tree, foods are extensively 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 
 
used to help meet dietary shortfalls during particular seasons of the year, 
helping bridge hunger periods when stored food supplies are dwindling and the 
next harvest is not yet available.  The third main role of forests foods in the 
overall nutritional system is in emergency periods such as floods, droughts, 
famines and wars.  Where people have had relatively unrestricted access to 
forests, forest food is often particularly important for poorer groups within the 
community.  They are therefore most likely to be affected by a reduction in the 
availability of such foods as the forest resources is reduced, degraded or 
becomes inaccessible to them (Gravesend et.al., 1993).   The impact of 
declining consumption of forest food varies; sometimes being offset by 
improved access to other foods, including purchased foods, through these 
changes may result in a poorer quality diet.  Perhaps the worst impact is that 
poorer people’s food options are being progressively reduced, especially during 
seasonal and emergency hardship periods (Falconer and Arnold, 1989). 
 
Fuel shortages may influence the food situation.  Many foods cannot be 
digested properly uncooked, and cooking is necessary in order to remove 
parasites. However, many other factors are associated with changes in dietary 
customs, which should not be attributed to fuel shortages alone.  In many 
situations the lack of food is so great that fuel shortages play only a minor role 
in determining diets (Gravesend et.al., 1993).  Many agricultural systems 
continue to depend on tree cover to maintain soil productivity. As rotational 
agricultural systems, employing periods where the land is kept fallow under 
trees, give way to more continuous cultivation systems, this is achieved by 
drawing on nearby forests or woodland for biomass to use as green mulch or to 
burn to provide nutrient-rich ash or by maintaining some tree cover as 
intercrops, hedgerows or field boundaries.  Increasing pressure on such systems 
can reach the point where forest can no longer sustain the off take (Food, 
2000). 
 
Elsewhere agricultural systems depend on trees to provide fodder.  In dry land 
systems, where plugging and sowing have to be compressed into a short rainy 
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season, the numbers of animals needed are considerably higher than can be 
sustained from feed produced within the farm system, and can only be 
maintained if the farmer has access to grazing or fodder off-farm.  Forests, 
woodland and areas of scrub are often the principal complementary source, and 
arboreal fodder is often the main source of livestock feed in the dry season and 
in periods of drought.  Shortages of fodder widely force the poor to dispose of 
livestock, so reducing the amount of land they can keep in cultivation 
(Gravesend et.al., 1993). 
 
Forestry activities can often be an important source of employment in a given 
locality.  Most forest-based employment and income, thought, derives from 
small enterprises operating in the traditional rather than the modern sector.  
Small forest based gathering and processing enterprises provide one of the 
largest sources of nonagricultural employment and income to rural people.  At 
a time when rural households are having to look to non-farm employment and 
income for a growing share of their total livelihood this forms one of the more 
important linkages between forestry and livelihood security (King, 1972), As 
with forest foods, forest based income and employment opportunities are 
particularly important to the poor – because of ease of access and very low 
thresholds of capital and skill needed to enter and engage in most of them.  
However, returns to labor from many forest-based activities are marginal, and 
markets for the products may be quite vulnerable to introduced substitutes. 
Thus, while these activities provide a means of income earning for a large 
number of rural poor, many may not be sustainable (Falconer and Arnold, 
1989).  Small enterprises are particularly sensitive to decline and deterioration 
in the forest resource situation, as they are seldom able to create or conserve 
their own tree resources for future use. Their forest raw material problems are 
often worsened by unfavorable harvesting controls, exclusive allocation to 
large users, complicated licensing or auctioning procedures plus demands for 
heavy deposits or other insurmountable preconditions, high prices due to state 
monopolies, and monopoly distribution systems (Gravesend et.al., 1993). 
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2.12. Rural production systems 
The links of rural production systems take shape through production of forest 
products by rural people in conjunction with their agricultural and livestock 
system.  Production at this level has two main components. The incorporation 
into the farming system of planted and managed trees of value to the farm 
household.  The other, management of neighboring common pool resources to 
provide inputs needed in order to complement those available from on-farm 
resources.  Within the total, there is a general trend towards greater reliance on 
on-farm resources, as expropriation by the state, privatization and 
encroachment reduce the extent of common resources available for use, and 
overuse degrades those accessible resources that remain (Chambers, 1983).  
Nevertheless, the latter often still constitute a major component of the overall 
agricultural system – filling gaps in the resource and income flows from other 
resources, and providing complementary inputs often critical to the continued 
functioning of agricultural and household systems, particularly for the poor 
(Chambers, 1988). 
 
2.13. Policies and rural development 
In addition to government policies which favor private property and 
government control, increasing population pressure, greater commercialization, 
and technological changes all contribute to breakdown of local management 
systems, and to the decline in common pool resources.  Possibly the most 
important factor in undermining communal control has been the nearly 
universal trend towards replacement of local leadership and authority with 
control by centralized political authorities – “the ever increasing tendency of 
the state to expropriate the initiatives and activities which belong to people” 
(Judah, 1991). To date government and donors have shown little expertise in 
establishing new organizational arrangements that are effective in enabling 
local management to function within this new institutional environment.  
Recent experience suggests that new or strengthened systems of local 
management of common pool resources are unlikely to succeed unless the state 
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is prepared to, and can empower the local controlling institutions.  Not much 
attention has been paid to the acute pressures that such social forestry 
initiatives place on the institutions concerned.  The record suggests that even 
where government is prepared to do so, the responsible government 
departments prove reluctant to implement devolution of responsibility to local 
level, particularly when they perceive that this could threaten their control over 
timber resources (Seymour and Rutherford, 1990). 
 
Policy interventions have centered on provision of subsidies and other 
incentives for planting. However, this type of intervention can encourage 
planting in response to the short term returns from the cash payments provided 
rather than the longer term returns from investment in trees, leading to 
undesirable distortion in land use and household security. Another result of this 
orientation has been failure to a project production to market possibilities, to 
link producers to markets, to remove restrictions on harvesting and sale of 
wood products by private producers, or to adjust subsidized prices of fuel wood 
supplied from state forests. The idea that the shortage of wood was so acute 
that any supply would be a good by the market, leading to projects becoming 
exclusively supply oriental (World Bank, 1991).  The other policy area which 
has obvious connotations for decisions about the growing of   relative1y long 
term crop such as trees is that of security of tenure. Concern is often expressed 
that this receives insufficient attention in forestry project design and 
assessment. However, the need to increase security of tenure in order to 
encourage tree growing may occur less often than tends, to be assumed. Where 
existing tenure already provides the necessary assurances of returns to capita 
and lab our, tree growing decisions are determined more by considerations of 
probability than tenure. The focus could often better be placed on adapting 
interventions to the existing tenure situation rather than on attempting to 
change it (Cook and Glut 1989, Shepherd 1990). 
 
Many activities with environmental consequences are also shaped by policy 
interventions.  The pressures which force farmers to migrate onto forest lands 
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which cannot sustain agriculture often derive from unequal distribution of land, 
rooted in historical patterns of land settlement: and development of cash crops, 
and by agricultural pricing and tenure policies and practices.  More directly, 
rights to land are widely created by clearing it and putting it to agricultural use. 
Subsidies, tax incentives, and other measures induce the extension of forest 
clearance to areas which without such intervention would not be financially 
profitable to the practitioners even in the short run (Repent and Gillis, 1988).  
Dry land environments have been degraded by overuse stimulated by policies 
to settle pastoral populations and to rain fed agriculture, and a variety of 
pricing, subsidy and tax policies which encourage: livestock expansion 
(Montalembert, 1991). Progress in developing projects which pursue 
environmental sustainability is therefore particularly dependent on there being 
an apportion policy environment (King, 1972). 
 
2.14. Local management and projects sustainability 
The potential for successful local management increases with the degree to 
which the nature of resources can make private or state control less attractive. 
Some recent interventions have failed in part because they shifted the nature of 
resource from low value products of only local interest such as grazing and fuel 
wood to higher value outputs such as timber which could be profitably 
privatized.  A characteristic of most successful local management is a set of use 
and protection rules which the user group can control and apply, a requirement 
not observed in the design of some communal forestry projects (Arnold, 1985). 
 
The balance between supplies from tree stocks off-farm and farm managed and 
planted trees on-farm varies widely with agro ecosystem, and the patterns of 
land use, market demand, population pressure and factor availability and 
employment. Recently, growth in markets for short rotation wood products 
have widely stimulated substantial farmer tree growing by farmers.  As trees 
are crops which require only low inputs to establish and maintain they can be 
appropriate where labor or capital are constraints (Paling, 1980).  Most trees of 
farms serve both to meet household needs and to provide outputs that can be 
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sold. In the first generation of projects designed to stimulate and support 
private tree growing by farmers, the assumption that farmers plant trees solely 
to meet subsistence need was reflected in projects designed as though they 
were divorced from and immune to economic forces. This was particularly the 
case with the projects initiated in the late seventies and early eighties in order 
to increase supplies of fuel wood, in response to what was perceived to be 
widespread shortages in the subsistence sector   (Gravesend et.al.,1993). It has 
become evident that projects- interventions failed to reflect how people respond 
spontaneously to decreases in fuel wood supplies.  For those with land the 
adjustment process may include producing more woody material on their own 
land.  For others, one response is the collection of fuel wood from resources 
from further a field. Others include more careful and economical use of 
available supplies, and shifts to other readily available biomass fuels such as 
crop residues and dried dung (Leach and Kearns 1988, Delis, 2004).  These 
options frequently prove to be more efficient for the users than planting and 
growing trees primarily to produce fuel wood. 
 
2.15. Constraints to Community Forestry 
     The main obstacles to community forestry as cited by Bucket (1983) 
include:  
- Cultural, traditional standards dealing with the women role and young people 
in the community; 
-  social and economic;  
- physical and technical obstacles;  
- Institutional and administration constrains.  
 
Usually constraints of a socio-economic nature are deficiencies due to 
ignorance, non observance or conflict with legislation like land ownership, 
illiteracy, existence of an indigenous population divorced from the cultural or 
economic life of the country, believes opposing development, lack of 
ecological awareness and demographic pressure on forest areas.  These 
constrains are the most serious and difficult to eliminate (Hush, 1987).  The 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 
 
social and cultural influence can be subdivided into the following categories: 
customs and tradition, type of land ownership and rural structure of the country 
(Forman and Riddle, 1985).  Land ownership is the most complex problem due 
to the exponential increase of human pressure with renewable attitudes and 
limited land size.  This situation creates competition for the alternative land use 
particularly in the existence of the commercial markets.  Need for agricultural 
lands is not the only cause for the change of the land use, however, large areas 
of lowland forests have been cleared to give way for commercial livestock 
grazing.  Also changes in the structure and techniques of agricultural 
production have similarly resulted in a destructive impact on tree cover (Delis, 
2009). 
 
The institutional and administration constraints are exemplified in the 
assignment of qualified expert and social scientist to implement rural forestry 
programs with attractive incentives to stay in the rural areas.  Some farmers 
refuse to get involved in a rural forestry program because of the reputation of 
forest department which viewed with suspicious and distrust (FAO, 1986).  In 
many countries the lack of appropriate legislation has been a considerable 
constraint to the integration of forestry into rural development due to the fact 
that forestry usually has a long life span, that requires a continuing 
commitment from government (Hush, 1987).  The importance of the 
institutional and administrative program arises from the fact that success in any 
community forestry program coincides with its ability to sustain itself (Burch 
and Grove, 1993).  Therefore certain preliminary actions must be undertaken 
prior to actual operations. According to Delis (1975) these actions include: 
- increasing the awareness of the people concerned; 
-  organizing their active participation from the planning stage; 
- Training at all levels and in all the fields of social forestry;  
- Setting up coordination bodies defining the administrative and legal 
arrangement, which are vital for the implementation of the program. 
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CHAPTER THREE 
STUDY AREA 
 
3.1. Geographical location  
Gezira State is one of fifteen states of the Sudan with an area of 35402 square 
kilometer.  It lies between longitudes 32.5’ E and 34’E and latitudes 13’ N and 
15’N.  It shares border with Gedarif State from the east and the White Nile 
State from the west.  It also share boarders with Khartoum State from the north 
and Sinner State from the south.  The state consists of seven localities, namely; 
Um EL guar, Greater Medina, Gezira east, Gezira south, El mangle, EL 
hashish, and EL kaolin.  The number of the administrative units in the state is 
forty and the total number of villages is 3480.  Fig (3.1) shows the map of the 
study area. 
 
the scheme covers a large area of Gezira State where most it lies between Blue 
and White Niles it has shape of triangle with apex in Khartoum.  The scheme 
lies at lat 15 6 N and long 32 55 E., and abase that extend from Sinner on Blue 
Nile lat 13 55 N and long 33 6 E to Kosti on the White Nile at lat 13-17 and 
long 30-23E alt.  The base of the triangle is about 110km and the sides are 
about 300 km.  accordingly, the total area of the scheme is  estimated to be 
about 1.62 million ha.  Gezira scheme alone count for more than half of the 
area of the state ( 0.88 million ha) (Suleiman,  2000) . 
 
3.2. Climate 
the Gezira State lies within the dry zone the zone is characterize by a short 
rainy season the average annual rainfall about 200-300m mainly from July to 
September.  Fig (3.1) shows the wind speed and relative humidity in the state. 
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Fig. (3.1): Map of the study area 
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Table (3.1): wind speed and relative humidity 
Month Wind speed Relative humidity (%) 
6 am 6 pm  
January 1.46 1.82 27 
February 1.38 1.92 26 
March 1.34 2.23 23 
April 1.34 2.01 23 
May 1.99 2.44 28 
June 3.97 4.20 44 
July 3.29 3.8 61 
August 2.55 2.95 68 
September 1.38 2.07 63 
October 0.91 1.44 43 
November 0.79 1.22 31 
December 1.09 1.53 32 
 
3.3. Topography and soil 
the land of Gezira is very flat with a gentle slope from south to north about 15 
cm per Km and from east to west.  This feature has a very important role to 
play in water management is Gezira Scheme specially being adopting gravity 
service irrigation scheme.   The soil is a heavy clay soil which plays wonderful 
and crucial role in water management in Gezira scheme.  the main valuable 
characteristics of the soil is its very low permeability  rendering deep drainage 
almost nail thus losses from the huge length of canal through seepage are 
almost zero.  The clay soils have slight water holding capacity.  The cracks also 
are very crucial for water movement in these heavy clays actually irrigation 
water inters the soil throw this cracks down to more  than a meter at the 
beginning of the season when the soil is very dry ( Suleiman, 2000) . 
 
3.4. Population  
According to the population census of year 2008, the population of the state is 
about 3.575.280 capita.  The males are about 1.724,330, while females are 
1.724.330.  about 682.975 of the population live at the urban areas and 
2.891.408 live at the rural areas of the state.  Moreover, about 897 capita are 
nomads.  The main tribes in the study area are Koala, Shay gab, Ja’alyen, and 
tribes of western Sudan (Elmadina Arab administration unit ). 
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3..5. Human activities   
The main economic activity in the state is farming.  Gezira Irrigated Scheme 
encompasses a huge number of farmers who grow sorghum, cotton, groundnut 
and vegetables in an area of about  2.000.000 fed Dan.   Rah ad Irrigated 
Project which covers an area of 230000 fed Dan and established in 1997 
encompasses many farmers who grow cotton, groundnut and  vegetables.  
Alumnae Sugar farm which is established in 1956 for cotton production was 
shifted tor sugar cane plantation (44000 fed Dan).  Rain fed agriculture is also 
practice in the state and this is concentrated in Butane area Raffia localities in 
east Gezira and mangle area.  The famous Crops market of crops alma Dina 
and Elhoush and Mangle  (Mahomet, 1992)  
At Butane area the majority of population 
the are animal breeders.  Camels and sheep are the dominant livestock in the 
study area.  Forests (natural and plantations) represent a natural rangelands.  
Agricultural residues provide fodders during times of scarcity particularly 
during summer.  Gambol is the famous market of livestock trading in eastern 
Gezira and Managil in west of Gezira.  In the state, livestock depend on the 
following sources for grazing; the grasses ground ban banks of canals, poor 
land which is cultivated in winter, the residues of harvested durra and 
groundnut, residues of cotton crop, and stored stalks of durra.   
 
3.6. Vegetation  cover  
The state is rich in it’s vegetation cover.  Riparian forests are common on the 
state along the banks of the Blue Nile River.  The dominant tree species in 
those forests is Acacia militia (sent).  The area covered by this species is 
estimated at 11460 fed Dan (FNC 2010).  Most, if not all, these forests were 
natural forest subjected to scientific management through working plans.  
Moreover, artificial plantations of Eucalyptus species are found at Abdel maid 
forest circle.   Natural forests in the state exist at Managil area.  The area of 
these forests is about 3.254 fed Dan and the dominant tree species are Acacia 
tortilis and Acacia seyal.  Farmers union in the state have control over 12500 
feeding of Eucalyptus sup and Acacia militia (FNC 2011). 
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green belts of Eucalyptus sup surrounds the Gezira State from  the northern 
side.  The length of the belts is about 500 km.  the planted area is about 100 km 
in length and the width  is 25m.  the center of this green belts is  Abu guta 
(Gezira project natural resource office 2008).  now this belt is belong to 
farmers union.  The objective of the belt is to control desert creep in north 
Gezira.  .  
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CHAPTER FOUR 
METHODOLOGY 
 
4.1. Introduction  
This chapter includes description of the scope of research, the target group 
sample selection. Moreover, the data collection instrument (questionnaire) is 
also described in forms of its construction, validity and field-testing as well as 
the procedures and methods employed for data analysis .  
The study undertaken for the assessment of the canal site plantations at Gezira 
State and the benefit gained by local communities in the study area.  Moreover, 
the study attempted to investigate the potentiality of the local people in 
managing the canal site plantations on a sustainable basis and guarantee a 
steady supply of good and services and protection of the irrigation canals.  Two 
types of data were used to collect the necessary information, namely, primary 
and secondary data. The source of the secondary data includes FNC files and 
archives, irrigation unit (Ministry of Irrigation) of Gezira Irrigated Scheme 
annual reports, and previous relevant studies conducted in the study area. The 
primary data were principally collected through face-to-face interviewing with 
the local people to investigate the local people participation in canal site 
plantation in the study area. More specifically, the data covers the main items 
of the objectives of the study mentioned in chapter one. 
  
4.2 Selection of the study area 
Site canal plantation in the Sudan is practice mainly in two irrigated schemes, 
namely; El Rah ad and Gezira irrigated schemes.  Gezira State was collected 
for this study because the activity of canal site plantation is practice at a large 
scale compared to EL Rah ad Irrigated Scheme.  Moreover, in Gezira State 
some efforts were made by FAO in 1992 (Elsaraf and Wad Marzoug villages) 
on dissemination of information and adoption of canal site plantation.  This 
factor was consider in the selection of the study area due to the availability of 
secondary data from this organization.  Furthermore, the researcher is one of 
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the staff of the FNC working at Gezira scheme.  For the above mentioned 
reasons Gezira State was selected for this study. 
 
4.3 Selection of village  
In Gezira State the activity of canal site plantation is practice mainly in South 
Gezira locality which is consist of four administrative units (Elmadina Arab, 
Elhosh, Haj-Abdalla, Wad-Elhadad).  More specifically the site canal 
plantqaation is practice in Elmadina Arab Adminstrative Unit.  The 
administrative unit consists of  55 villages and  60 camps (Campo).   Twemtu 
villages and 6 camps adopted the intervention of canal site plantation.  a 
sampling percentages of 23 was used to determine the number of sites (villages 
and camps) for this study.  One site of the six site is a camp while the rest (five) 
are villages.  Table (4.1) shows the selected villages and the camp.  
Table (4.1): Administrative structure of the study area 
locality Administrative 
Unit 
Selection Village No. of respondents 
South 
Gezira 
Elmadina 
Arab 
Elsaraf 20 
Mohamed Zain 22 
Wad-Elgalip 21 
Baha-Eldien 10 
Campo Baha-Eldien 8 
Wad-marzug 10 
 91 
 
4.4. Selection of household  
The household is the basic unit of production and consumption in rural areas. 
Hence, it  was difficult to find a correct definition of who should be included in 
household selection. Household members could be identified on combination 
of the following :  
- Residence:  the household members live in the same house.  
- Production or working unit, the household members work together in a 
common field.  
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- Consumption: the household members pool their income.  
Many  households fulfill all the above criteria. In each surveyed village, simple 
random sampling was done to choose an individual to represent a household.  
Ninty-one per cent respondents were selected from the six sites to represent the 
population in the study area.  A sampling percentage of 10% was used for the 
determination of the number of individuals to selected for the interview.  The 
above table shows the number of respondents in each site.  
4.5. Main contents of the questionnaire are; 
- General characteristics of respondents 
- Initiator of the canal side plantation 
- Management of canal side plantation 
- Benefit distribution of returns from canal side plantation 
- Role or relevant institutions towards canal side plantation 
- Measures of risks and constraints confront canal side plantation 
- Proposals for the improvement of canal side plantation 
4.6: Construction of the questionnaire   
The construction of the questionnaire was made according to the guidance of 
the (FAO 1985). The suggestion of the supervision as well as ideas of other 
experts in the field of study helped to reach the final format of the 
questionnaire. The following guidance of (Burkina 1986) was also given 
special consideration in the construction of the questionnaire: 
- To be certain that each question was relevant to the topic and necessary 
- To  express each question as simply as possible .  
- State question in specific concerns to terms .  
- To obtain criticism of all prepared items by a colleague or friend.  
- To state the items in the language respondents use in every day 
conservation .  
Two types of questions were used in the questionnaire, closed-ended questions, 
with mostly multiple choices or “yes and no” style of answers, and 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 
 
dichotomous question in step-wise  style, each answer leading to a specific set 
of follow up question with no open-ended expert where it is inevitable .  
This type of question was used in order to : 
- Make the least demand upon respondents.  
- Permit quick, efficient collection of data.  
- Permit easy, quick and accurate analysis answers .  
- The combination of question and associated response categories 
sometimes help respondents to under stand the question more clearly.  
- They are more useful in obtaining answers to sensitive question.  
- The open-ended question at the proper level of generality.  
- Responses are difficult to analyze and summaries .  
- They may impose considerable burdens on respondents and 
interviewees.  
- They are more likely to produce irrelevant and worth les data. 
  
4.7. Organization of Data  
The conceptualization step was followed by the organization of the questions. 
The following guidelines were considered :   
- To begin with simple, easy to answer questions.  
- To place sensitive or more complex questions late in the questionnaire.  
- Where it makes sense, to place the items logical order. 
- To try to create an interesting mix terms within the questionnaire.  
An introduction was set to the questionnaire at the top of the first page of the 
questionnaire, the introduction was written in short, simple sentences in the 
local language used by the respondents and in words, they understand. The 
introduction was composed of the following elements :  
- Identification of the person conducting the research .   
- Explanation of the purpose of the study and why it’s important. 
- Explanation of how the respondents were selected .  
- Assurance that answers would be protected and not made known to any 
one else to assure confidentiality .  
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4.8: Pre-testing 
The formulation of the questionnaire was followed by a pre-test step to 
discover and correct any flows in it. The purpose of the pre-test is to make sure 
that the questionnaire would deliver reliable and valid data for answering the 
problem under investigation.  Finally, the supervisor checked the questionnaire, 
and accordingly, some questions were materialized into simple forms with 
minimum item to obtain necessary information. The questionnaire were finally 
revised and printed.  
 
4.9: Mensurational data 
An attempt was made to assess the volume of standing trees in the study area.  
A random selection was made to select one side as a representative for the 
study area since the stocking density, tree species types and managed under 
similar conditions.  The criterion for the selection of the site is the presence of 
standing trees (not harvested canal side plantation).  Campo Beheading was 
selected for this experiments. 
The main data collected for the calculation of the volume of the canal side 
plantation include; 
- Number of trees in the canal side plantation 
- Establishment of 3 strips in the canal side plantation 
- Measurement of diameters of trees within the 3 strips 
- Measurement of average top height tree in each strip 
The form factor, for the calculation of the volume of the trees, was considered 
as suggested by Siding (1987) for the sunt trees. 
1.10. Other sources of information 
For validation of findings, triangulation was made through collecting similar 
information from different sources, more specifically; 
- Interview with the staff of the FNC in the study area 
- Interview with the staff of the Irrigation Unit of Gezira Scheme 
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- Observation of the researcher since he is working in the study area for 
more than 5 years.   
 
4.11: Statistical analysis   
The statistical analysis commenced exploratory manipulations of the data 
obtained from the study area. This process was accomplished by critically 
examining the data through the use of simple techniques of analysis. The main 
tools are the construction of simple tables and selected cross-tabulation which 
allows tentative answers to many of the question being asked in the survey 
were considered.  SPSS computer program was used for data analysis after 
coding and data entry.  Descriptive statistics was made with special emphasis 
on chi-square test for test of significance among the canal side plantation in the 
different villages selected for this study.  
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CHAPTER FIVE 
RESULTS AND DISCUSSION 
 
5.1. General characteristics of respondents 
As forests and tree resources become scare, the balance between what people 
need and what they can obtain shift.  For rural families, the struggle to survive 
becomes even harder.  The role of extension is to mitigate the environmental 
deterioration through the raise of the awareness and dissemination of 
information to maintain the balance between the human need and environment 
stability.  This chapter explores and discusses the findings of canal side 
plantation in Gezera State.  Two groups of respondents were considered in the 
study, namely; villagers and officials of relevant institutions to the activity of 
canal side plantation (FNC and Irrigation Administration, in order to have a 
chance of making comparisons between the attitudes, perceptions of the two 
groups regarding the success, importance and measures of risks and constraints 
confronting the intervention of canal side plantation.  A random sample of 91 
respondents was selected from the villagers and 10 officials (5 from FNC and 5 
from Irrigation Administration. 
 
5.1.1. Age groups and sources of income 
Age groups are one of the most important criteria that should be considered 
when dealing with developmental activities at rural areas.  Different age groups 
have different potentiality based on their willingness, interest and physical 
fitness to accomplish assigned tasks.  In this study different age groups were 
included in the study, namely; young (less than 30 years), mature (31 – 40 
years) and old (more than 40 years.  Table (5.1) shows the different age groups 
considered in the study and the sources of income.  The majority of the 
respondents are old people (more than 40 years) where 57.2% of the 
respondents fall in this category.  This can be verified by the fact that the old 
people are the most keen group in the rural area for agricultural activities 
including tree planting.  This group is of a paramount importance with regard 
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to conservation of the natural resources.  The indigenous knowledge, which is 
acquired through time, could be utilized to the maximum for the protection and 
rational use of natural resources.   The age group and the gender issue are 
among the most important variables, which are given special consideration in 
the process of development (Chamber, 1982).The mature people (31 – 40 
years) represents 27.5%, almost half the old respondents.  This relatively low 
percent attributed to the fact that the members of this group have other 
priorities to guarantee the sustainable livelihood of their families.  Only during 
leisure times they attempt to participate in the activities of the canal side 
plantation.  The last group (less than 30 years) is represented by 2.9%, and this 
reflects the poor engagement of the youth in the side canal plantation.  
Probably this is attributed to the low profitability of the activity which make 
the activity as unprofitable.  If the percentage of the youth is high this will 
guarantee the sustainability of the activity from generation to generation.  This 
agrees with Graford (1982) showing that when a large percentage of the 
population is under 20 years of age these young people represent the farm 
families of the future, and it is essential that extension does something towards 
preparing them for that future.   
 
Table (5.1): Age groups and sources of income in the study area 
Villages  N Age Sources of income 
30> 31-40 >40 Farmer Gove. Private 
Elsaraf 20 20 35. 45 25 35.8 13.8 
BahaEldein 10 50 10 40 15.8 50.0 10 
WadMarzug 10 0 40 60 50 50.0 0 
Mohamed Zain 22 18.2 36.4 45.5 27.3 22.7 40.9 
Wad-Elgalip 21 23.8 19 57.2 23.8 57.1 0.0 
BahaEldein 8 12.5 12.5 75 76 0.0 12.5 
Total 
% 
91 
100 
19 
20.9 
25 
27.5 
47 
57.2 
26 
29.7 
35 
37.4 
30 
33 
 
The source of income of the respondents is in a close relation with their 
occupations of the respondents.  This situation necessitate the importance of the 
extension program to consider the professions of the respondents in order to 
organize them into working groups without hampering or endangering their 
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main sources of income.  In the study area the majority of the respondents (  %) 
rely on farming as a main source of income.  This high per cent guarantee the 
success and sustainability of the canal side plantation since the members of this 
group have enough experience and knowledge to deal with seedlings and 
cultivation.  About  % of the respondents occupy governmental posts, while 
those who practice private business is very low and this reflects the lack of job 
opportunities in the study area.  In the light of marginalization from which all 
the rural areas of the country complain from, the possibility of rural 
development is very poor.  This reflects the importance of the canal side 
plantation in contributing to rural development through provision of source of 
income for social services at the villages level. 
 
5.1.2. Educational level 
Educational level could be considered as a monitor to detect the possibility of 
creating changes in attitudes and raising of awareness for sake of restoring the 
ecological balance in the study area.  The educational level of all the 
respondents varies between koala, basic, secondary and university level.  This 
shows that almost all the target groups are literates therefore able to read and 
follow instructions (Fig. (5.2)). This situation facilitates the possibility of using 
different extension methods including drawings and posters, which is difficult 
to use for illiterates.   About 36.7% of the respondents had the chance to pursue 
their education to university level, while 30.8% were satisfied with the 
education to secondary level.  The rest of the respondents (33.1%) enrolled in 
education to preliminary level.  
 
From the above findings it is clear that all the respondents had the chance to 
pursue their education to various levels.  This situation facilitates the process of 
mobilization and sensitization of the villagers to protect and conserve the 
plantations of the canal side plantations on sustainable basis through 
dissemination of information and technical know-how of the different activities 
of the intervention. 
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Fig. (5.1): Educational level of the respondents 
 
5.2. Canal side plantation 
During the establishment of scheme all the trees in the area were cleaned and 
this had led to acute shortage of fuel wood to people living in the area.  To 
overcome this problem, the Gezira administrative decided to vitalize some of 
scheme areas to plant Eucalyptus spices to support  the need for fuel wood and 
small building poles.  From here emerged the idea of canal side plantation.  The 
area of Gezira Scheme is about 2.1 million hectare, about 0.,9 million hectare 
irrigated by gravity irrigation from Sinner dam by twin main canal running 
north word for 57km.  One canal irrigate Mangle and the other irrigate Gezira.  
The capacity of the canal is about 15 million coulometer per day.  The main 
canal is branched to major canal which branch to minor canal.  Field ditches 
called Abu XX take a minor canal through field outlet pipe to irrigate 
cultivated areas.  
The drainage canal is situated parallel to major canal so as to drain extra water 
from field.  The areas between the major canal and the drainage canals is 
suitable for the canal side plantation where the trees can benefit from the 
surplus water escaping from the major canal in its way to the drainage canal.  
Fig. (5.2) shows a diagram of the major canal and the drainage canal. 
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Fig. (5.2): Sketch for irrigation and drainage canals in the study area 
 
The total canal side plantation in Gezira Scheme is about 11990 fed Dan (0.6% 
of the scheme).  Table (5.2) shows the areas and number of trees in the selected 
villages. 
Table (5.2 ): Characteristics of canal side plantation in the study area 
 
 
Length(m) 
No of 
trees 
Age 
(years) 
Time of 
harvest 
Income 
SDG 
Elsaraf 1000 840 4 2006 5000 
Beholden 2000 1900 8 2010 18000 
WadMarzug 900 780 8 2008 5000 
Mohamed Zain 1800 1200 8 2011 6000 
Wad-Elgalip 1000 900 6 2006 4000 
Beholden (camp) 1000 840 8 2012 5000 
Total  
Average  
7700 
1283 
6460 
1076 
  43000 
7163 
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The total area of canal side plantation in the study area is 7700 fed Dan with an 
average area of 1287 fed Dan per village, and the total standing trees are 6460 
with an average of 1076 trees.  From this finding it is apparent that the stocking 
density is relatively low.  This low stoking that is verified by the findings of the 
above table where all the canal side plantations were subjected to harvesting 
during the period 2006 – 20012.  Therefore, the calculation of the stocking 
density dose not included the regeneration and trees less than 7 cm in diameter.  
Moreover, from the findings in the above table, the method of felling is 
selective felling in which only big trees are felled.  The financial returns from 
the activity are relatively low, with an average of 7163 SDG being high in 
Beholden (18000 SDG and lower in Wad-Eulalie.  Despite the low financial 
returns, the amount of money collected from the canal side plantation is 
satisfactory for maintenance of public services which is ignorant by the local 
government. 
 
5.3. Mensurational work 
The area of the selected canal side plantation is about 3 kilometer in length and 
120 m in width.  The felled area is 2 kilometer.  Trees exist in one kilometer.  
Three strips were made in the areas covered by trees (1 kilometer).  Three 
strips were established 1, 30, and 60m.  the area of the each strip is 720 (60 * 
12m).  three points were made in each strip to determine the volume of the 
trees in the strip. Table (5.3) shows the volume of trees in the strips. 
Table (5.3): volume of trees in canal side plantation in the study area 
 Area 
m2 
No. of trees 
in strip 
Average          
d.bh     
Average 
volume (m3) 
Total volume 
(m3) 
Strip I 720 44 14.9 0.279 12.276 
Strip II 720 75 24 1.176 88.200 
Strip III 720 36 25 1.374 34.35 
 2160 155   134.826 
.  
From the above table the total volume of timber in the strips is 134.826 m3 
from an area of 2160 m2.  The total area covered by trees is 120000 m2 (1000 
* 120m).   From the above findings it is clear that tree felling take place 
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according to a working plan which guarantee steady supply of timber. 
5.4. Initiator of canal side plantation 
From the group discussion with the respondents and the officials of relevant 
institutions in the study area there is a general consensus that Acacia nilotica 
trees in the study area found favorable conditions to flourish and develop from 
sweeping waters as a result of canals.  Those trees were not subjected to any 
sort of silvicultural treatments (wild).  From one side the FNC, which is under 
funded and under staffed, is not attempting to exert additional efforts under the 
light of limiting resources, from the other side the authority of irrigation 
benefited from the existence of the trees which utilized the surplus water that 
escape from the canals. Table (5.4) shows the origin of the activity of canal 
side plantation and the year of their establishment.   
 
Table (5.4): Initiator of canal side plantation and year of establishment 
Village  Year of establishment Origin of idea 
 2002 2000 1992 Local 
forest 
Villagers  From 
camp 
Elsaraf 20 5 65 30 50 15 35 
BahaEldein 10 100 0 0 40 20 40 
WadMarzug 10 0 0 100 100 0 0 
Mohamed Zain 22 40.9 50 . 9.1 63.6 27.3 9.1 
Wad-Elgalip 21 19 9.5 71.4 61.9 38.1 0 
BahaEldein 8 0 100 0 50  50 
N  
% 
91 
100 
24 
26.4 
34 
37.4 
33 
36.3 
55 
60 
19 
20.9 
17 
19.1 
 
Sixty per cent of the interviewed sample asserted that the FNC is behind the 
establishment of the canal side plantation.  The FNC encourage the local 
people to protect and conserve the natural trees of Acacia nilotica at their areas 
and enjoy their benefits.  The FNC managed to registered the areas covered by 
the trees after the villages as communal forests to guarantee the management of 
the forests on sustainable basis under the condition that the FNC is the only 
source for the technical decisions regarding the canal side plantation. About 
20.7% of the respondents believe that the villagers were the pioneer in the 
establishment of the canal side plantation as a communal activity.  The 
villagers started the negotiations with the FNC for the registration of the trees 
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as the communal forests, while  18.7% of the interview sample asserted that the 
intervention of canal side plantations emerged from the camps (campo) in 
which the inhabitants protected the trees growing on the banks of the irrigation 
canals and benefit from it in the improvement of living conditions of the camp.  
Irrespective of the initiator of the idea, canal side plantation become a reality 
and contributed to the rural development in the study area.  This step is not an 
end by itself, but a starting circle in the chain of development.  Intensive 
extension programs are needed to guarantee the sustainability of the activity. 
 
As far as the history of establishment is concerned, there is apparent 
controversial about the exact date on which the intervention was adopted, 
except in Beholden Camp in which the entire interviewed sample from the 
camp emphasized that the intervention was adopted in year 2000.  However, 
37.4% of the respondents asserted that the establishment and adoption of canal 
side plantation started in 2000,while 36.3% mentioned 1992 as the year of 
establishment.  The rest of the respondents (27.3%) mentioned year 2002 for 
the establishment and adoption of the intervention. 
 
5.5. Management of the canal side plantation 
Forest management is the science and art of dealing with forests on scientific 
basis.  Without proper management the forest resources will fade and vanish 
away.  Identification of specified body for conducting the managerial aspects of 
forest resources is the corner stone for the development of the resource.  
Working plan is the ideal tool for controlling the resource and make it 
sustainable from one generation to another.  In the study area the respondents 
mentioned different bodies responsible for the management of the canal side 
plantations.  Table (5.5) shows the different management bodies for the canal 
side plantations in the study area. 
 
 
 
Table (5.5): initiation and management of canal side plantation 
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  Project 
initiator 
Management of 
plantation 
Regeneration  
Villagers  FNC Natural Artificial  
Elsaraf 20 95 35 65 100  
Beholden 10 80 90 10 100  
WadMarzug 10 100 50 50 90 10 
Mohamed Zain 22 100 77.3 22.7 59.1 40.9 
Wad-Elgalip 21 100 85.7 14.3 76.2 23.8 
Beholden 8 100  100  100  
N  
% 
91 
100 
88 
96.7 
64 
79.3 
27 
29.7 
76 
83.5 
15 
16.5 
 
The majority of the respondents (77.3%) asserted that the villagers are the 
responsible body for the management of the canal side plantations, particularly 
in Bahaeldein camp where the entire interviewed sample of the camp asserted 
that the plantations are managed by the villagers.  The FNC was mentioned by 
29.7% of the respondents as the real manager of the plantations.  From the 
responses of the officials of the FNC it is apparent that there is an unofficial 
agreement between the villagers and the FNC in the study area.  According to 
this agreement, the villagers have the right to cover all the managerial aspects 
of the management of the canal side plantations.  The only conditions are 
represented in the prohibition of harvesting of the trees without the consultation 
of the FNC and commitment to regenerate the harvested areas. 
 
As far as regeneration is concerned, the majority of the respondents (83.5%) 
asserted that the type of regeneration is the artificial regeneration, while the rest 
of the respondents (16.5%) mentioned natural regeneration.  This contradiction 
about the type of regeneration in the study area is attributed to the fact that in 
past all the trees were wild (natural Acacia militia stands) and the villagers 
started to harvest these stands for different uses.   According to the condition of 
ownership of the stands, the villagers managed to replant the harvested areas 
relying on seedlings provided by the FNC. 
 
 
5.6. Forest committee and their role in the study area 
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The entire interviewed sample in the study area asserted that the there is a 
specified committee under the title of forest committee responsible for the 
management of the canal side plantations.  There are certain conditions for the 
membership of this committee.  Table (5.6) shows the criteria for the selection 
of the forest committee members and their roles. 
 
More than half the respondents (51.6%) asserted that the selection of the 
members of the village committee is based on general consensus of the 
villagers.  The local people, since they are in a close and isolate community, 
know each other very well with regard to their keenness to develop their areas 
and potentially active to conduct all the responsibilities tackled to them.  
Therefore, some members of the forest committee were nominated by some 
villagers and the others agreed upon them.  The rest of the respondents (48.4%) 
stated that the selection of the members of the forest committee is based on the 
reputation of the candidates nominated for the membership.  The member 
should not be accused for any illegal activities regarding honor, dignity and 
honest. 
 
Table (5.6): Membership of forest committee and their roles 
  Selection of forest 
committee 
Role of community 
members 
General 
consensus 
Reputation  Protection  Silvicultural 
operations 
Elsaraf 20 45 55 75 25 
Beholden 10 40 60 70 30 
WadMarzug 10 40 60 70 30 
Mohamed Zain 22 45.5 54.5 95.5 4.5 
Wad-Eulalie 21 54.5 42.9 85.7 14.3 
Beholden 8 100 0 87.5 12.5 
N  
% 
91 
100 
47 
51.6 
44 
48.4 
75 
82.4 
16 
17.6 
 
The main role of the members of the forest committee is to ensure protection of 
the canal side plantation against forest offences.  Although the local people in 
the study area are committed to the protection and sustainability of the stands 
some thefts occur every now and then by outsiders.  Moreover, forest 
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committee members have to guarantee the enclosure of areas in which 
regeneration take place.  The other role of the committee is to mobilize, 
sensitize and organize the local people for the necessary silvicultural 
operations.  Sometimes the committee resort to nadir (reciprocal exchange of 
labor) and some other times they assign some tasks to skillful members of the 
community with the provision of simple incentive. 
 
5.7. Tree harvest in canal side plantation 
It worth mentioning that the main objective after the establishment of the canal 
side plantation is obtain financial returns that contribute to the development of 
the rural areas which are remote from the seats of government and therefore 
they are highly marginalized.  The forest committees have the power to decide 
the time of tree felling.  The respondents in the study area showed the criteria 
deployed for determining the proper time of tree felling.  Table (5.6) shows the 
criteria for tree felling and the share of the fink from the financial returns from 
marketing of the trees.  
 
The majority of the respondents (69.2%) stated that they rely on the obvious 
size of the trees which indicates the expected volume of timber from the 
plantation as a criterion for felling the stands, while the rest of the respondents 
(30.8%) asserted that usually trees are felt according to agreed upon working 
plan (Table (5.7)).  Actually, it is not a real working plan but the forest 
committee formulate a plan showing how many trees or what area showed be 
cleared annually from the plantation.  The entire interviewed sample asserted 
that they follow selective felling rather than clear felling in order not create beg 
gabs between trees which may affect the development of the trees.  Moreover, 
the respondents accentuate that in certain circumstances some trees are felt 
irrespective of the working plan or reaching desirable size, particularly during 
emergency when a member in the village subjected to fire hazard or theft or if 
there is an urgent circumstances like maintenances of schools and hospitals.  
The entire interviewed sample asserted that there was no conflicts raised from 
the establishment of the canal side plantation among the local people or 
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between the villages and the government authorities.  Conflicts were avoided 
from the start of the program through the agreement of all the villagers on the 
agenda of distribution of benefits.  The local people are aware about the 
exploitation of the financial returns and the agenda for their distribution.  
 
Table (5.7): Trees felling and the FNC share from marketing of timber 
  Tree harvesting  Fees of FNC 
Volume Working plan 10% 25% >25% 
Elsaraf 20 85 15 100 0 0 
Beholden 10 60 40 10 0 90 
WadMarzug 10 80 20 100 0 0 
Mohamed 
Zane 
22 45.5 54.5 50 50  
Wad-Eulalie 21 71.4 28.6 28.6 66.7 4.8 
Beholden 8 87.5 12.5 100 0 0 
N  
% 
91 
100 
63 
69.2 
28 
30.8 
56 
61.3 
25 
27.5 
10 
11.2 
 
The entire interviewed sample asserted that the trees are marketed through 
auctions, usually as standing trees in order to avoid the expenses of trees 
felling.  The decision of tree felling is usually taken by the forest committee 
and the decision usually forwarded to the FNC for approval and issuing of 
felling license.  The FNC receive a share from the marketing of the timber 
harvested from canal side plantation.  There is an agreement between the 
villagers and the FNC about the share of the FNC from the marketing of the 
timber.  Ten per cent of cash received from marketing of the timber goes to the 
FNC as indicated by the majority of the respondents in the study area.  The 
FNC verify the collection of this share in order cover the cost of the technical 
advices from one side, and from another side to make the local people 
acquainted that the resource is belong to the FNC.  Some respondents 
mentioned other percentages than 10%.  About 27.5% asserted that under 
certain circumstances the percentage rise to 25% of the financial return and the 
rest of the respondents mentioned that the share of the FNC may exceed 25% 
of the financial returns from the marketing of the timber.  These two last 
percentages were verified by the FNC staff as additional efforts and expenses 
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exerted by the FNC staff  as marketing loss to cover       like announcement for 
auctions, negotiations to set agreed upon prices, transportation of timber, 
issuing of trespassing licenses and tree felling license.  All these cost if added 
to the 10% (the share of the FNC from marketing of timber) the percentage 
increase to become 25 or >25%. 
 
5.8. The main role of FNC in the canal side plantation 
Beside the different roles of the FNC towards the development of the canal side 
plantation which is represented in the registration of the plantation after the 
villages’ names, provision of seedlings, transfer of technical know-how, 
consultation on tree harvesting and provision of extension services, the FNC 
used to train villagers on the different aspects of trees management.  Fig. (5.3) 
shows the level of training provided by the FNC in the study area. 
 
 
Fig. ( 5.3): Fields of training for the local people in the study area 
 
The majority of the respondents (50.5%) asserted that there is no any training 
session organized for the local people in the study area.  This finding was 
justified by the FNC staff showing that usually training sessions are organize 
for the member of the forest committee or a selected candidates by the forest 
committee.  Therefore, the number is usually small and restricted to those who 
are engaged in the different activities of the plantations.  On the other hand 
20.9% of the respondents indicated that they received training on the 
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importance of protecting the plantations against man offences and grazing.  
According to this training the members of the local communities organized into 
working groups to protect the forests as guards.  While 19.8% asserted that 
they were trained on how to sensitize and mobilize local people to participate 
in the different activities of canal side plantation.  Few respondents stated that 
they were trained in seedlings transplanting and planting in order to regenerate 
the harvested area and to guarantee the sustainability of the activity. 
 
5.9. Financial returns from canal side plantation 
Any developmental project that not contribute to the wellbeing of the local 
people is of no or limited use.  Some socialists stated that if a project fail to 
score 10% benefit from its activity is consider as a failed project.  In the study 
area the activity of canal side plantation contributed to the development of the 
rural areas through improvement of social services.  Bear in mind that most, if 
not all, of the rural areas in the country are highly marginalized where there is 
no budget assigned for rural development since it is not top priority for the 
government which spent most of its budget for defense due to several disputes 
and civil wars in the country.  Table (5.8) shows the financial returns from the 
canal side plantation in the study area. 
 
Table (5.8): Financial returns from canal side plantation in the study area 
  Marginal benefit of tree (000 SDG) 
3 3 - 6 7 – 12 >12 
Elsaraf 20 55 45.4 0 0 
BahaEldein 10 0 10.0 10 80 
WadMarzug 10 0 0 60 40 
Mohamed Zain 22 0 81.8 18.2 0 
Wad-Elgalip 21 0 85.7 14.3 0 
BahaEldein 8 12.5 87.5 0 0 
N  
% 
91 
100 
12 
13.2 
53 
58.2 
18 
19.8 
8 
8.8 
 
More than half the respondents (58.2%) stated that they gained between 3 – 6 
thousands SDG for each harvest, while 19.8% declared between 7 – 12 
thousand SDG.  Moreover, 13.2% asserted that on average they received about 
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3 thousands SDG from each harvest.  These variations in the financial returns 
attributed to the number of trees felled in each village and the area of the 
forests. 
 
Irrespective of the amount of money received from marketing of the harvested 
timber, the money is reflected in tangible achievements.  The returns from the 
marketing of the timber is used in the maintenance of the schools, health care, 
water station and subsidizing the electricity services in the villages.  This in 
turn reflected in the wellbeing of the local inhabitants in the study area. 
 
5.10. Benefits of Canal side plantation as perceive by local people 
Irrespective of the financial returns obtained from the marketing of harvested 
timber, the local people appreciate the role and benefits render by the canal side 
plantation.  Fig. (5.4) shows the benefits gained from the adoption of canal side 
plantation as perceive by the local people in the study area.  The majority of the 
respondents (65.9%) stated that the most important benefit gained from the 
adoption of the intervention is the protection of the canals from breakage.  
Dilapidation of the irrigation canals in the study area where there is no 
adoption of canal side plantation is a rule rather than exception at areas where 
there is no canal side plantation.  The trees near the banks of the irrigation 
canals help through the development of the root system in keeping the soil 
particles tidy and very compact.  This process reinforce the physical structure 
of the irrigation canal and resist destruction be sweeping water. 
 
About 31.9% of the respondents stated that the role of canal side plantation in 
the compaction of water weeds is beyond doubts.  This is by observation can 
easily be detected in the study area, as emphasized by the respondents.  In areas 
where the intervention of canal plantation was not adopted, the weeds 
accumulate in the irrigation canal and obstruct the flow of water current.  As a 
result the canal bank break and the area around them become inundated by the 
water which restricts the movements of human and animals in the study area.  
Few respondents (3.3%) stated that the canal side plantation contributed to the 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 
 
prevalence of healthy environment. 
 
Fig. (5.4): The role of canal side plantation in sustainable livelihood 
 
 The seeping water in the past used to provide favorable conditions for the 
breading of mosquitoes which is consider as the most dangerous epidemic 
disease in Gezeera State.  With the adoption of canal side plantation there is 
stagnant water around the irrigation canal there for no sites for breeding of 
mosquitoes.  Plate No. (1) shows the lack of weeds in the canals due to the 
existence of tree species which prevent the weeds from the light. 
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Plate No (1): No weeds due to canal side plantation 
5.11. Environmental benefits of canal side plantation 
The respondents in the study area were able to mention other benefits gain 
from the adoption of canal side plantation.  Special emphasis was given to the 
environmental benefits.  Fig. (5.5) shows the environmental benefits rendered 
by the canal side plantation. 
 
The majority of the respondents (62.6%) stated that the canal side plantation 
provided a suitable site for recreation.  All the vocational days and ceremonial 
events are organized in the recreational site (canal side plantation), while 
12.1% asserted that the canal side plantation added aesthetical value to their 
villages and this gave them motivations for better life.  About 10% stated that 
their villages are no longer a theatre for dust storms and pollution because the 
trees act as shelterbelts protecting the villages from the dust storms and winds 
which may cause erosion through blowing the top fertile soil of their farms.  
Some respondents mentioned lack of sweeping water is one of the most 
environmental benefit obtained from the adoption of canal side plantation.  In 
the past due to breakage of the irrigation canals the water accumulates on 
depressions and become stagnant providing favorable conditions for insects 
breeding.  Moreover, the stagnant water obstruct the mobility of livestock and 
human in the study area. 
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Fig. (5.5): Environmental benefits of the canal side plantation in the study  
The plate below shows the worse situation of the irrigation canals where weeds 
accumulate in the canal and obstruct the flow of water for irrigation.  This 
situation enhances the spread of water borne and water vector diseases in the 
study area.   In a personal communication with the staff of the statistic unit of 
of Medina Arab’s Health Centre in Gezira Scheme, the incidences of Malaria 
on average is 266 case per week, and this represent  5%  of the patients, while 
bilharzias represent 45%  of the patients.  The most relevant method for 
combating bilharzias is the treatment of the water to get rid of the shells and the 
other method include the removal of weeds.  The second method is not 
practical since the cost of removal of weeds or desolation is very expensive.  
The staff of the Irrigation Unit of Gezira Scheme stated that the cost of weed 
removal is 750 SDG per kilometer, while the cost of desolation is about 
2225SDG per kilometer.  Plate No. 2 shows the accumulation of weeds in the 
canals 
 
 
Plate No.2: Blocking of irrigation canals by weeds 
 
5.12. Social benefits of canal side plantation 
The adoption of canal side plantation played a substantial role in the 
improvement of the social life in the study area.  Table (5.9) shows the social 
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benefits gained from the adoption of the canal side plantation.  Regarding the 
social benefits, the majority of the respondents asserted that the canal side 
plantation contributed significantly to the development of their areas.  The first 
benefit mentioned by the entire interviewed sample is consolidation of social 
relations among the members of the community.  By working together to 
achieve agreed upon objectives strengthened the social relationships among the 
local people since they have a common target.  Moreover, the canal side 
plantation becomes a theatre for social ceremonies like weddings, where the 
site is exploited for such occasion.  Furthermore, the returns from the 
marketing of the timber are used in the maintenance of the health care, water 
station and electricity services.  About 23.7% of the respondents consider 
establishment and maintenance of schools is of a paramount importance for the 
development of the study area. 
 
Table (5.9): Social benefits gained from the establishment of the canal 
plantation 
  Social benefits from trees Protection of trees 
Public 
school 
Village 
development 
Public 
protects 
Forests 
committee 
20> 6 33.3 66.7 100 0 
21 - 30 13 15.4 84.6 100 0 
31 - 40 25 20 80 96 4 
41 - 50 28 25 75 92.9 7.1 
>50 19 26.3 73.7 100 0 
N  
% 
91 
100 
21 
23.7 
70 
76.3 
88 
96.7 
3 
3.3 
 
The entire interviewed sample believes that the protection of their plantations 
gave them good reputation in the surrounding area.  Forest protection brought 
the people together.  It worth mentioning that, the canal side plantations are not 
protected by guards, but the local people distribute the responsibility of 
protection of their plantations among themselves.  This finding is supported by 
the majority of the respondents (97.6%). 
 
5.13. Problems associated with the adoption of canal side plantation 
Under the assumption that accomplish of any activity can not be guarantee, the 
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respondents were asked about the measures of risks and constraints confronting 
the canal side plantation.  Table (5.10) shows the different problems associated 
with the adoption of canal side plantation.  Sixty-one per cent of the 
interviewed sample asserted that the trees, particularly those adjacent to 
irrigation canal, obstruct the mobility of the machines for maintenance of the 
irrigation canals and removal of sediments due to siltation.  Some respondents 
believe that the trees harbor the destructive birds which rely on the agricultural 
crops particularly sorghum and millet.  Few respondents stated that the 
plantation provided a safe vacant lot for the thieves of hide in the plantation 
and practice their illegal offences during the nights against the houses of the 
local people. 
 
Table (5.10): Measures of risks confronting canal side plantation 
  Proble
ms of 
trees 
Role of irrigation 
unit 
Problems of canal 
clearance 
Control  contradict  
Elsaraf 20 15 90 10 50 
BahaEldein 10 50 50 50 20 
WadMarzug 10 0 80 20 30 
Mohamed Zain 22 50 86.4 13.6 36.4 
Wad-Elgalip 21 23.8 76.2 23.8 42.9 
BahaEldein 8 25 100 0 0 
N  
% 
91 
100 
61 
67 
74 
81.3 
17 
18.7 
32 
35.2 
 
Plate No. (3) shows the negative consequences of accumulation of weeds in the 
irrigation canals, and Plate No. (4) show the development of the weeds into 
large community which increase water seepage.   
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Plate No 3: Breakage of canal irrigation due to weed accumulation 
 
 
 
 
 
 
Plate No 4: Development of weeds in irrigation canals 
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5.14. Other aspects of canal side plantation 
Although the respondents were able to mention the different benefits gained 
from the adoption of the intervention, still there are issues remain pending and 
deserve to be highlighted.  Fig. (5.6) shows some of the hot issues mentioned 
by the respondents and confront the sustainability of the intervention. 
 
 
Fig. (5.6): Other aspects of canal plantation 
Twenty – four percent of the interviewed sample believe that the existence of 
trees in the agricultural area represent a real threat to the success of the 
agricultural season.  Members of this group believe that trees harbor birds 
which are consider as the real menace to agricultural productivity.  Although 
they stated that they used to contact the crop protection unit of the scheme, but 
there is no prompt response to their request to combat the birds.  About 35.2% 
of the respondents stated that it is possible to make investment in the trees of 
the canal side plantation through bee keeping, but this proposal is always 
rejected by the irrigation authorities under the allegation that this activity may 
create some activities that endanger the canals where the people may trample 
the canals or the bees may create difficulties for the routine work of the 
irrigation authority. 
Some respondents (30.8%) asserted that always there are conflicts and disputes 
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with the irrigation authorities regarding harvesting of the trees.  The irrigation 
authorities believe that they have the right to harvest the trees for the benefit of 
the irrigation unit because the trees in the past are natural and benefited from 
the water of the canals for irrigation.  The staff of the irrigation unit are backed 
by the allegation that the existence of the trees restrict the removal of siltation 
process where the trees obstruct the mobility of the machines.  The local people 
in the study area are supported by the FNC who gave them the permission to 
enjoy the benefits of the canal side plantations with some reservations 
represented in the protection and regeneration of cut areas.  In some villages 
the respondents stated that sometimes find themselves obliged to give a bribe to 
the personnel the irrigation staff from the sales of marketed timber, otherwise 
the villagers may find difficulty in regenerating the harvested areas. 
 
5.15. Proposal for improvement of canal side plantation 
The FNC which is always under funded and under staffed, the only assistant 
provided to the villagers is provision of extension services.  No any attempt is 
made by the FNC to improve the intervention of the canal side plantation or 
replicated in areas where the intervention is not adopted.  The same is true for 
the irrigation authority.  It is not one of the mandates of the irrigation unit of 
Gezira scheme to deal with the canal side plantation.  Therefore, the local 
people are the only body responsible beside the protection of the plantation, to 
improve the intervention.  The respondents in the study area were asked to 
express their attitudes towards the improvement of the canal side plantation.  
Table (5.11) shows the proposals of the local people for the improvement of the 
canal side plantation. 
Table (5.11): Proposals for the improvement of canal side plantation 
  Proposals for 
improvement 
Adoption of replanting  
 
Area  
F. 
irrigating  
License  Coordination  
Elsaraf 20 40 60 80 20 
BahaEldein 10 80 20 100 - 
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WadMarzug 10 30 70 100 - 
Mohamed Zain 22 77.3 22.7 27.3 72.7 
Wad-Elgalip 21 61.9 38.1 19 81 
BahaEldein 8 62.5 37.5 100 - 
N  
% 
91 
100 
54 
59.3 
37 
40.7 
54 
59.3 
37 
40.7 
 
 About 59.3% of the respondents asserted that the only possible mean for the 
improvement of the canal side plantation is to have a license from the irrigation 
unit to expand the area of forestation from one side, and from the other side to 
release pressure on the local people under the allegation that trees obstruct the 
desolation of the irrigation canal.   A similar percentage of the respondents 
(59.3%) believe that it is possible to adopt the intervention of canal side 
plantation on a large scale rather that the limited areas of the intervention if 
bared and marginal areas are allocated for the villagers to expand their 
activities.  While, 40.7% accentuated that coordination between the FNC, local 
people and the Irrigation Unit will enhance the process of management of the 
plantation and secure the ownership of the plantations for the local people 
which in turn contribute to the development of the study area.  Moreover, 
40.7% of the respondents believe that the canal side plantation can flourish 
well through successful regeneration if the Irrigation Unit of the scheme 
allowed the irrigation from the canals is guarantee. 
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CHAPTER SIX 
CONCLUSION AND RECOMMNDATION 
6.1. Conclusions 
- Different age groups are engaged in the activities of canal side 
plantation with dominance of old people, and the young people 
represent 2.9% of the target group. 
- The percentage of the young people may indicate an odd case as far as 
the sustainability of the activity is concerned.  For sustainability of canal 
side plantation the experience of the old people should be transferred to 
the new generations. 
- The main source of income of the majority of the respondents is 
farming, and this indicates the possibility of sustainability of the 
activities of canal side plantation where the local people have good 
knowledge in dealing with seedlings and plantations. 
- The level of education in the study area is very good where 
considerable proportion of the respondents had the chance to pursue 
their education to the university and secondary level.  Since the majority 
of the respondents are literate it is possible to mobilize them to adopt the 
intervention at a large scale. 
- Extension services can easily be delivered in the study area since the 
majority of the respondents are literate capable of following instructions 
and interpret any symbols. 
- the motivation for the establishment of canal side plantation is the 
energy crisis which struck the state after the eradication of the tree cover 
in Gezira Scheme for the expansion of agricultural crops. 
- The idea of the canal side plantation started with the establishment of 
windbreaks and shelterbelts with complete reliance on eucalyptus spp., 
after which the local people realized the possibility of establishing their 
own plantations. 
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- There is controversy regarding the initiator of the canal side plantation.  
The majority of the respondents believe that the FNC is behind the idea 
of canal side plantation, 20% asserted that the idea initiator is the local 
villagers. 
- The FNC which is always under funded and under staffed have no 
budge to run the management of wild vegetation, therefore it gave the 
villagers the license to manage the canal side plantations and enjoy its 
benefits after the approval of the FNC. 
- Considerable proportion of the respondents asserted that the idea was 
stipulated from Campo Beholden in which the local people protected the 
trees within their vicinity and invest on them.  The idea was replicated 
gradually in the adjacent villages until it become common in all the 
study area. 
-  Irrespective of the initiator of the idea, canal side plantation become a 
reality and contributed to the rural development in the study area.  This 
step is not an end by itself, but a starting circle in the chain of 
development.  Intensive extension programs are needed to guarantee the 
sustainability of the activity. 
- The majority of the respondents (77.3%) asserted that the villagers are 
the responsible body for the management of the canal side plantations, 
particularly in Beholden camp where the entire interviewed sample of 
the camp asserted that the plantations are managed by the villagers.  The 
rest of the respondents believe that the FNC is managing the canal side 
plantation. 
- Artificial regeneration is the dominant method for the regeneration of 
canal side plantation.  It worth mentioning that, the original vegetation is 
natural, after any harvest of the trees the villagers regenerate the cut 
area.  This verifies why the responses of the respondents focus on the 
artificial regeneration. 
- The dominant tree species in the canal side plantation is Acacia 
nilotica.  The main justification is due to the fact that the trees in the 
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area are natural.  After harvesting the local people felt the suitability of 
the species to the site and its potentiality of attaining the villagers 
objectives. 
- the management of the canal side plantation is conducted by elected 
forest committee as confirmed by the majority of the respondents. 
Selection of the members of the committee is base on general consensus 
of the villagers based on the reputation of the candidates nominated for 
the membership.  The member should not be accused for any illegal 
activities regarding honor, dignity and honest. 
- the main role of the forest committee is to ensure protection of the 
canal side plantation against forest offences.   Moreover, forest 
committee members have to guarantee the enclosure of areas in which 
regeneration take place.  The other role of the committee is to mobilize, 
sensitize and organize the local people for the necessary silvicultural 
operations.  Sometimes the committee resort to nadir (reciprocal 
exchange of labor) and some other times they assign some tasks to 
skillful members of the community with the provision of simple 
incentive. 
- The main objective after the establishment of the canal side plantation 
is obtain financial returns that contribute to the development of the rural 
areas which are remote from the seats of government and therefore they 
are highly marginalized.   
- The forest committees have the power to decide the time of tree 
felling.  The criteria deployed for determining the proper time of tree 
felling.  The majority of the respondents (69.2%) stated that they rely on 
the obvious size of the trees which indicates the expected volume of 
timber from the plantation while the rest of the respondents asserted that 
usually trees are felt according to agreed upon working plan. 
- The trees are marketed through auctions, usually as standing trees in 
order to avoid the expenses of trees felling.  The decision of tree felling 
is usually taken by the forest committee and the decision usually 
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forwarded to the FNC for approval and issuing of felling license.  The 
FNC receive a share from the marketing of the timber harvested from 
canal side plantation.   
- The main roles of the FNC regarding the canal side plantation are; 
provision of training for the villagers on nursery techniques with special 
emphasis on transplanting.  The training is restricted to forest committee 
members and some volunteers. 
- Assessment of the canal side plantation revealed the positive impact of 
the intervention as stated by the majority of the respondents.  The 
plantation protect the canals from breakage, prevent development of 
weeds in the canals, and prevalence of healthy environment.   
-The environmental benefits are perceive by the respondents are; 
provision of recreational site, increase the aesthetical value in the study 
area, reduction of pollution particularly dust storms and amelioration of 
microclimate. 
- The respondents showed some social benefits gained from the 
establishment of the canal side plantation.  These benefits are 
represented in; consolidation of social relations among the members of 
the community, the canal side plantation become a theatre for social 
ceremonies like weddings, and maintenance of social services in the 
study area.   
- Some of the pitfalls of the canal side plantation, as perceive by the 
respondents, it provide a harbor for thieves and birds which are 
destructive to their crops. 
- The canal side plantation created some conflicts and disputes among the 
villagers from one side and with the Irrigation Unit authorities from the 
other side regarding the ownership of the plantation. 
 
6.2. Recommendations 
- The FNC should provide extension services with special emphasis on 
training on different silvicultural treatments of the trees which in turn 
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contribute to provision of fuel wood and income generation to the 
villages in the study area.  
- There is a need for coordination between the local people, FNC and 
Irrigation Unit of Gezira Scheme in order to guarantee the sustainability 
of the activity. 
- The activity of canal side plantation should not be confine to old 
people, young people should be recruited in the different activities to 
transfer the knowledge from one generation to another. 
-The environmental benefits are perceive by the respondents are; 
provision of recreational site, increase the aesthetical value in the study 
area, reduction of pollution particularly dust storms and amelioration of 
microclimate. 
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Annex 
Respondents’ questionnaire 
 
Village ……………………………………? 
Educational level ………………………….? 
Age ………………………………………..? 
Source of income…………………………… 
Who is the initiator of the idea of canal side plantation………………….? 
What is the year of establishment……………………………………………? 
How many villages are engaged in the intervention………………………? 
How the community members were organized into working groups……….? 
How is the canal side plantations are manage………………………………..? 
What is the type of regeneration in the canal side plantation……………….? 
What are the bases for reliance on Acacia militia for the plantations……? 
What are your suggestions for alternative species………………………….? 
Is there consideration for the gender issue in the canal side plantation………? 
What are the benefits the FNC gain from the canal side plantation………...? 
What are the benefits that return to the Irrigation Unit of Gezira Scheme…? 
Was the adoption of the intervention created any conflicts in the study area.? 
What are the returns from the marketing of the harvested timber use 
for…How? the canal side plantations are manage…………………………..? 
How the administrative body of management of the plantations was 
selected…? 
What is impact of the canal side plantation on the agricultural productivity.. 
If there is a negative impact, specify………………………………? 
If there is positive impact mentioned the benefits……………………? 
What are the benefits of tree regarding the combat of weeds…………….? 
How the canal side plantations are protected……………………………? 
Is there any conflicts between the Irrigation Unit and the local people…….? 
Is the plantations obstruct desolation of the irrigation canals…………..? 
What is the role of the trees in the stability of the irrigation canals………? 
What are the environmental benefits of the canal side plantation…………? 
What is the role of the Irrigation unit towards the plantations 
What are the objectives of the canal side plantation with respect to Irrigation 
Unit…….? 
Who determine the age of tree felling of the canal side plantation………….? 
What is the role of the community members in the regeneration of the 
plantations…………………………………………………………………….? 
What is the system of distribution of benefits from the returns of marketing of 
timber…………………………………………………………………………? 
What are the pitfalls of the canal side plantation…………………………..? 
What are your proposals for the improvement of canal side plantation……? 
How the local people deal with the birds that harbor by the trees………….? 
Is there any intention to introduce bee keeping in the plantation…………..? 
What are the conditions of agreement between the FNC and the local people. 
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What are the specification of trees that are suitable for this type of plantation 
How the harvested timber is marketed in the study area…………………? 
What are the fees paid to the FNC for harvesting the timber…………….? 
Was the villages received any training from the FNC……………………….? 
If the answer is yes,  what are the fields of training………………………….? 
How the members of the village committee were selected…………………..? 
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